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LOG ANALYSIS 
1) Water saturation S 


Ro = 0.4 ohm in “’X”. This value will be 
used for BY” and “C” sands calculations. 


\o.4 $4 = = 12% approx. 


n “B" Sand: S= 


ucu ‘ _ | 0.4 
n “C” Sand: S = 96 


= 18% approx. 


2) Formation water resistivity Ry 


SP = —90 logue 


At water level, in ““X’’, SP = —115 mv. 


thus, Ry = 0.04 ohm BHT 


3) £m Pp 


o= EE. 98% for m = 


CORE ANALYSIS 
B Sand Porosity 
Permeability 
Residual Water 


C Sand Porosity 
Permeability 
Residual Water 


PRODUCTION RESULTS 
6833-42 with 24 shots 
140 bbl. oil 28.3° API 


Perforated: 
Potential: 


1.8 


30% 


800 md. 


43% 
30% 


800 md. 


42% 


Gas oil ratio 758/1 
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Guest Editorial 


by 


Los Angeles, California 


DIRECTIONAL DRILLING— 
FROM TRESPASS TO TECHNIQUE 


Tw ENTY years ago Frederic H. Lahee wrote that the prob- 
lem of crooked holes ranked second only to overproduction 
in the minds of the exploration and production elements of 
the petroleum industry. He said. “To some this may sound 
like a gross exaggeration, or like a fall from the sublime to 
the ridiculous; but when we consider how many holes have 
been drilled off the vertical, and where such is the case, what 
large sums of money have been lost in drilling operations, in 
producing operations, in false or inadequate geological inter- 
pretations, and in erroneous technical deductions based on 
assumed well spacing — when we consider the almost endless 
ramifications of these opportunities for loss, we can_ better 
appreciate the significance of this problem.” 

Development and production men in California have enjoyed 
many visits from their counterparts in other sections of the 
country, and a subject of common discussion has very often 
been controlled directional drilling. This youthful drilling 
technique has matured rapidly and serves a useful purpose 
today, but it had an illegitimate beginning which some Petrro- 
LEUM TECHNOLOGY readers will recall. 


In 1929, Alexander Anderson published an article sum- 
marizing results obtained in surveying 2 million feet of rotary 
hole, about 70 per cent of which was in the Signal Hill field 
of California. He showed that at 5,000-foot depth the average 
16° or 400 feet from the 
vertical. Maximum deviation was 52° or 1,750 feet. 


deviation of over 100 wells was 


\s methods of surveying crooked holes were developed and 
perfected, great attention was given to drilling straight holes. 
\ttention was also given to controlling the inclination and 
direction of crooked holes. As early as 1925, a directional 
well was drilled and completed at a predetermined non- 
vertical location. Development of controlled directional drill- 
ing lagged following this first well because of difficulty in 
quickly determining the current bottom hole position of the 
well. In the early 1930’s “single-shot” instruments were devel- 
oped, thus simplifying well surveying and making it relatively 
inexpensive. The practice of controlled directional drilling 
flourished as a result. The offshore portion of the Huntington 
Beach oil field was quickly developed thereafter with wells 
averaging 4,500 feet deep being bottomed 1.500 feet from 
the vertical. 


/ 
An epidemic of directional wells drilled from poor or edge 


locations followed. and the industry soon realized that some- 
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thing would have to be done about subsurface trespass. There 
was unusual activity at Signal Hill. The Shell Oil Co., Union 
Oil Co., The Texas Co., and a number of other companies 
joined together, conducted a special and secret investigation, 
and concluded that many wells were producing or being 
drilled to produce oil from “up structure” leases. Based on 
these conclusions 40 lawsuits were filed. each embracing 
a single well. In due course every one of these wells was either 
enjoined from further production or plugged back to the point 
of trespass. Permanent injunctions with the right to make a 
subsurface survey of an alleged trespassing well was proved 
proper remedy to prevent threatened or continuing trespass. 

In subsequent years there was continued improvement in 
the technique of drilling controlled directional wells. New 
tools and new techniques were developed and incorporated 
into routine drilling procedures. Ten years ago directional 
wells were drilled with complete dependence on deflection 
tools and it was not unusual to use 15 or 20 settings in a 
single well. This made well costs high and left many sharp 
turns or dog-legs in the finished well course. Today, primary 
control is still affected with deflection tools; however, con- 
tinued dependence on these tools is unnecessary as the desired 
results can be obtained by proper manipulation of drill pipe. 
pumps and selection of drilling tool assemblies. For example. 
5,500-foot wells have been repeatedly drilled and bottomed 
at predeterfined locations 4,000 feet horizontally from the well 
head with but a single placing of a deflection tool. Angle 
changes in such a_ hole well 


are integrated and the well 


course is free from dog-legs. 


Ten years ago directional holes cost’ substantially more 
than did straight holes. Today, on a footage basis, there is 
little difference. One must remember, however, that the footage 
drilled in a directional well may be very substantially greater 
than would be the footage of a vertical well drilled to the same 
objective. A contributing factor to the low cost of directional 
wells is that today they are usually drilled from restricted 
areas where drilling rig moving costs are at a minimum, where 


oil and gas gathering lines are short and where there are 


other economies incident to having well heads in close 
proximity. 
Oil field development by directionally drilled wells has 


become commonplace in California. In 20 short years the 
industry has perfected a new technique and learned how to 
control its use legally so that it could be put to work for the 
= & ® 


industry. 
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When Do We Need 


A Synthetic Fuel Industry ? 


Coal and oil shale will eventually supplant crude petroleum 
as the major raw material for gasoline, diesel fuels and burn- 
ing oils. This fact is so generally accepted that it finds little 
argument. But agreement about the future of synthetic fuels 
ends at that point. 


Controversies exist on two important problems — (1) When 
will a synthetic fuel industry be justified, either by economics 
or by necessity, and (2) What course should the nation and 
the industry follow in preparing for the advent of synthetic 


fuels? 


In a normal economy with a plentiful supply of petroleum 
like we have today. liquid fuels from coal and oil shale will 
appear only when they can compete with products from petro- 
leum. On the other hand, when a plentiful supply of oil no 
longer exists, sufficient economic adjustments will occur to 
make a synthetic industry possible. 


Synthetic fuels from coal and oil shale cannot compete in 
today’s market. Inasmuch as they are not now economical. 
recent proposals have recommended that the government sub- 
sidize a synthetic fuel program. The proponents of such a 
policy state that such a program is justified as a security 
measure. 


After thorough study, we believe that the nation should not 
enter into a synthetic fuel construction program now. The 
nation is in no danger of a liquid fuel shortage in the near 
future. As a matter of fact, supplies of oil will probably be 
great enough to make such a program unnecessary for at least 
another 10 years. Even in the case of war, supplies of liquid 
fuels should be adequate without turning to coal or oil shale 
before 1961. 


Stanolind Oil and Gas Co. recently completed an analysis 
of the current competitive position of liquid fuels from coal 
and oil shale as compared to those from oil and gas. The 
background for this analysis has included several years’ exten- 
sive work on syr:thetic fuels at Stanolind’s laboratories where 
considerable experience was gained in connection with design- 
ing the Hugoton gas synthesis plant. a project which was 
later suspended. 

The results of Stanolind’s analysis have been published in 
a paper, Liquid Fuels from Coal and Oil Shale, which ap- 
peared in the September issue of the JourNAL or PETROLEUM 
TECHNOLOGY. 
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Stanolind’s studies together with a thorough survey of all 
available information show that the production of liquid 
fuels from natural gas, coal and oil shale is technically feas- 
ible. The technology of synthesis from natural gas is already 
highly developed. As a matter of fact, a commercial synthesis 
plant of this type is now nearing completion at Brownsville, 
Texas. However, technical progress on synthesis of coal and 
oil shale has not advanced as far. These processes still remain 
in an immature state of development. 

Studies of cost, also reported in that article, show that liq- 
uid fuels from coal and shale cannot compete successfully 
with products from petroleum in today’s market. Fig. 1 shows 
the direct costs of products from coal and oil shale, as com- 
pared to those from oil and gas. These costs were based on 
processes considered to be technically feasible today. They 
include costs of mining, manufacture and transportation, and 
the direct costs of making a gallon of gasoline from these 
raw materials are not far different. 

However, direct costs alone do not provide a true basis tot 
comparison. To do so, it is necessary to include charges for 
depreciation and profit. A reasonable return on investment 
would be 14 per cent a year. This return would take care of 
depreciation and aliow an income after taxes sufficient to pay 
off the investment in 10 years. In plants of this type, with 
such a high obsolescence factor at this stage of development. 
a 10-year payout period would certainly not be unreasonable. 
When these investment charges are added to direct costs, the 
total costs of liquid fuels vary considerably. On this basis. 
gasoline from crude would cost 12.2 cents per gallon, and 
that from natural gas would be 15.0 cents. But costs for oil 
shale and bituminous coal would rise to 22.5 cents a gallon. 
while that from sub-bituminous coal would go up to 27.6 cents. 


These figures include transportation costs to a common 
marketing area. If a plant using natural gas were more favor- 
ably located to its market, much of the difference in cost 
between crude and natural gas would be eliminated. However. 
even lower transportation charges cannot greatly affect the 
cost position of gasoline made from coal or oil shale. 

The final cost to the consumer would be still higher. The 
motoring public now pays an average of about 15 cents per 
gallon above manufacturing costs. This 15 cents covers such 


additional costs as state and federal taxes, profit for dealers. 
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tank wagon distribution and so on. Thus, retail prices for 
gasoline from coal and oil shale would be as much as 40 or 
45 cents a gallon. 


Recently the Bureau of mines has made many statements 
with regard to synthetic fuels. These newspaper reports have 
included many cost items, ranging from the cost of shale min- 
ing to the cost of a 10-million-barrel-per-day synthetic indus- 
try. Most of this Bureau of Mines information, as reported 
in the press, dees not indicate what cost items have been 
included and what ones have been left out. Nor do these 
reports indicate the basis for figures quoted. 


For example, the Bureau of Mines recently stated that 
crude shale oil could be produced at a cost of $2.25 to $2.50 
a barrel. The public would assume from this that crude shale 
oil would be competitive with petroleum. Such is not the 
case. The costs of manufacturing finished products from crude 
shale oil are materially higher than the costs of manufacturing 
finished products from crude petroleum. We feel that, in their 
present form, the Bureau’s statements are misleading. The 
resulting confusion could be largely eliminated if the Bureau 
would more thoroughly explain how it arrived at its cost 
figures. 


Accepting Stanolind’s evaluations as the present economic 
status, it is immediately apparent that a synthetic industry is 
far from being competitive today. While our figures show that 
direct costs are not greatly out of line, the addition of invest- 
ment charges makes synthetics decidedly uneconomic. Only 
if the government furnished all the capital necessary would 
it be possible to enter into a commercial synthetic fuel program 
now. If such a course is taken, the cost to the taxpaying 
public would be huge. 


Barring subsidies, however, these fuels will become reali- 
ties only when petroleum can no longer supply the nation’s 
total demand for liquid fuels, or when developments reduce 
costs to competitive levels. Let us first consider the question 
of future requirements for liquid fuels and then take up the 
question of supplies that may be available to meet those 
demands. When this has been done, we will be in a better 
position to estimate when we will need a synthetic industry. 


A forecast of our future demands involves a long-range 
analysis. This can be done by considering certain significant 
trends in our economy. These major trends include the growth 
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~ Direct costs of liquid fuels in cents per gallon from 
sources shown. 
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Fig. 2— Total U. S. daily demand for petroleum. 


of our population, the increasing use of automobiles, trucks, 
buses and other motor vehicles, our rising standard of living 


and the decentralization of cities and industries. 


From these trends we can estimate the increase in the num- 
ber of motor vehicles between now and 1975. But such an 
estimate by itself is not enough to reveal probable gasoline 
consumption. Other factors must be included. While the 
average mileage per car will continue to increase, more efh- 
cient motors will tend to keep gasoline consumption per car 
from rising much above today’s level. The combination of 
many such factors determines the demand for motor gasoline 
in the automotive field. In a like maner, consumption of gaso- 
line in other uses such as aviation and farming may also be 
estimated. 

From these calculations, total gasoline demands during 
the next quarter century are estimated to reach 1,100,000 bar- 
rels per day above present rates. 

Using various forecasting methods, we can also estimate 
the consumption of other fuels and lubricants for airplanes, 
tractors, locomotives, miscellaneous light-duty power equip- 
ment and heavy-duty machinery. Likewise, we can predict 
future needs for domestic and industrial heating fuels, greases, 
waxes, and other petroleum products. 


When all these requirements are totaled, the demand shown 
in Fig. 2 results. By 1965 the nation will require 8,400,000 
barrels of petroleum per day. By 1975 that demand will reach 
9,100,000 barrels per day. 


Various companies in the oil industry make forecasts ex- 
tending far into the future. Only rarely is such a forecast 
published. The only other published forecast of total demand 
extended to 1975 which has come to our attention was made 
last May by the Bureau of Mines. The Bureau estimates that 
demand for oil in 1975 will be from 12,7000,000 barrels to 
16,400,000 barrels per day 


demand. 


or 2 to 21% times the present 


The Bureau’s figures appear far too high. We can hardly 
expect demand to keep going up at an increasing rate over 
such a long period. To reach such levels we must assume 
every use of petroleum will more than double, or that radi- 
cally new uses will be found. Actually, the nation will reach 
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the saturation point in many petroleum uses before that time. 
For instance, passenger cars will not double between now and 
1975, even if the population reaches the largest estimate fore- 
cast by the Census Bureau. In addition, some other uses are 
already nearing a saturation point. For example, the nation 
now has one tractor for every 105 acres of tillable land. In 
view of considerations like these, we do not believe that de- 
mands for oil can rise as rapidly as the Bureau of Mines 
predicts. 


If the nation’s demand will rise to over 9,000,000 barrels a 
day, as our forecasts show, how can these needs be supplied? 
These requirements can be filled in two ways: by crude 
petroleum, both domestic and foreign, and, when necessary, 
by synthetics from other raw materials. 


For the immediate future at least, domestic petroleum will 
serve as the nation‘s major supply. This production will come 
from five sources — from existing wells, from the development 
of known but undrilled reserves, from future onshore discov- 
eries, from: future offshore discoveries and from secondary 
recovery. 


Production from the first of these domestic sources — exist- 
ing wells — is declining at a regular rate. This type of decline 
has been characteristic of the average oil well for the past 25 
years. On this basis, present active wells will produce another 
28 billion barrels of oil by primary recovery. This estimate 
agrees quite well with that of the American Petroleum Insti- 
tute, which predicted these reserves at 26.8 billion barrels as 
of January 1, 1949. The rate at which these existing wells 
will be produced is shown in Fig. 3. The top line is of course 
the total demand curve, while the lower, shaded portion of 
the illustration represents production from wells now in oper- 
ation. The abnormal rates of production decline occur because 
we expect that curtailed market demands will continue for 
about six more years. 





The next domestic source —known but undeveloped re- 
serves — are expected to add another 10 billion barrels to the 
nation’s ultimate recovery. These reserves will increase future 


supplies as indicated by the additional area in the illustration. 


Next, future onshore discoveries can be estimated by corre- 
lating exploratory effort and cumulative oil discoveries. This 
correlation shows that in spite of technical progress, the in- 
dustry’s degree of success in wildcatting has declined through 
the years. New reserves discovered have been progressively 
smaller. Considering these factors, it is estimated that new 
onshore discoveries will increase our supply by 35 billion 
barrels. The rate at which this oil will be produced after it 
is discovered is the third addition to our supply curve. 


Added together, the total remaining onshore reserves which 
we can recover by primary methods equals 73 billion barrels. 
Thus, our total ultimate primary recovery onshore is expected 
to be 110 billion barrels. Other methods of estimating these 
reserves yields results which do not vary substantially from 
this 110-billion-barrel figure. 


Now, let us consider offshore reserves. Production estimates 
from submerged coastal lands are difficult to make at this 
stage of development. By analyzing recoverable reserves on 
adjacent shore areas, however, it is possible to evaluate the 
oil-producing potential of offshore structures. We expect that 
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29 billion barrels can be recovered from the continental shelf. 
The rate at which the industry can produce from offshore 
reserves will depend to a great extent on how soon the question 
of titles to offshore leases can be settled. The rate indicated 
here assumes that this issue will be settled in the next two 
years. 

Finally, production in the United States should include the 
oil which can be obtained by secondary recovery methods. 
Secondary recovery as used here is the oil recovered by sup- 
plying energy to the reservoir from external sources and rep- 
resents production which could not be recovered unless ex- 
ternal energy is supplied. Present day secondary recovery re- 
serves have been estimated by the Interstate Oil Compact 
Commission to be approximately 8 billion barrels. In the 
future, secondary recovery measures will be applied to fields 
not now included in this figure, and additional production 
will be secured. As time goes on, these techniques will be 
applied immediately in the development of new fields under 
sound engineering practice. We have chosen to call the extra 
oil produced by all such practices, secondary recovery. Alto- 
gether, we estimate that secondary recovery should add 20 
billion barrels to the nation’s supply. This forecast is based 
only on methods in practice today. 


From the five domestic sources, therefore, total ultimate 
crude production in the United States, onshore and offshore, 
is estimated to be 150 billion barrels. as shown in Fig. 4. Of 
this total, 37 billion barrels have already been produced. 


So far, our estimates show that during the next decade, fu- 
ture domestic production will begin to fall short of meeting 
our growing requirements. American oil production will reach 
a maximum rate of 7,100,000 barrels a day by 1958. It will 
drop to a rate of about 6,000,000 barrels in 1965, then taper 
off to 4,700,000 barrels a day by 1975. 


A large part of these deficits can be filled by imports from 
the Western Hemisphere. To estimate how large these imports 
will be, we analyzed the supply and demand for Canada, 
Central and South America, using techniques similar io ihose 
employed for the United States. These areas, will continue to 
produce more crude than they will use, and we can assume 
that their growing surpluses can be exported to the United 
States. Consequently, we estimate that the United States can 
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Fig. 3— Comparison of production from existing wells 
from estimated demand. 
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Fig. 4 — Total ultimate crude production in the U. S. 


increase its imports from the rest of this hemisphere from 
about 500.000 barrels a day in 1950 to 830,000 barerls in 1960 
and 2,900,000 barrels in 1975. Thus, domestic production plus 
these imports can supply all of our demands for oil for at 
least another 10 years. 


A small import of crude is now coming from the Eastern 
Hemisphere and it will probably continue at this low level 
through 1960. After that time, all demands which cannot be 
filled by domestic and Western Hemisphere production could 
be supplied indefinitely from the Eastern Hemisphere. 


In the interests of nation or hemispheric security, the gov- 
ernment may limit imports from that zone. Such a limit is 
assumed to be approximately 250,000 barrels a day, a quan- 
tity which represents a relatively small fraction of the national 
supply. In the event that these small imports were suddenly 
cut off, the economy of this country would not be seriously 
injured. A minor curtailment of civilian consumption could 
easily offset this loss. 


When imports from the Eastern Hemisphere are combined 
with all other supplies, all needs for oil are filled until 1961. 
but after that time a growing gap between supply and demand 
becomes evident, as shown in Fig. 5. By 1965, that deficit 
will be 420,000 barrels a day and will increase to 1,260,000 
barrels by 1975. On the basis of these forecasts, it now seems 
plain that the nation has at least until 1961 before it needs to 
turn to coal and oil shale to supply any of our liquid fuel 
demands. There is nothing, therefore, to indicate that we 
should begin the construction of synthetic fuel plants im- 
mediately. 


Before turning to other phases of the supply and demand 
problem, it should be pointed out that all estimates presented 
here have been developed on what is believed to be a con- 
servative basis. In so doing, we have kept our forecast of 
production to the lowest level possible. If future supplies 
actually prove to be greater than we think, if the nation is 
actually more successful in finding new oil reserves than we 
now estimate, or if greater recovery can result from methods 
still undiscovered, the necessity for synthetic fuels would be 
postponed beyond our forecast date of 1961. 

Certainly, the importance of work to improve and develop 
new recovery methods cannot be over-emphasized. For, if 
research can increase oil recovery by as little as a few per- 
centage points, ultimate recovery will be considerably larger 
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than the 150 billion barrels which we believe possible under 


present methods. 


While we have chosen to take the least optimistic view of 
future supplies, we have done the opposite in the case of 
future demand. The demand estimates have been kept on the 
high side. Later on, if the oil requirements of the American 
public actually prove to be less than we estimate, crude could 
supply our needs for a longer time, and synthetics could be 
deferred beyond 1961. 


The foregoing discussion covers only the normal peacetime 
side of the suvply problem. However, the possibility of some 
now and 1961 should also be 


national emergency between 


considered. Estimates of wartime petroleum needs differ 
widely. But even if demands reach the highest estimates that 
have been publicized, the demands of the armed services can 
be met in whole or in large part by curtailing civilian uses. 
This is particularly true if our peacetime petroleum economy 
continues to grow, as all signs indicate that it will. The en- 
larged producing and. refining capacities nécessary to meet 
these growing needs will automatically create a larger supply 
pool from which emergency stocks could be diverted. But if 
a national emergency would prove to be so acute that we 
could not supplv military needs through rationing, these stocks 
could then be supplied by at least three other methods: (1) 
additional capacity in producing and transportation as well 
as refining facilities; (2) stockpiles of critical products, such 
as alkylate or toluene; or (3) synthetic fuel plants. 

Recent discoveries in Canada and curtailed production in 
this country indicate that it should be possible to maintain 
excess crude producing capacity, at least for the immediate 
future. Similar excess capacity served us well in ihe last war. 
Additional refining capacity would call for a heavy invest- 
ment, but this would cost less than would synthetic fuel plants. 
The technology of refining has reached such an advanced 
state of development that refineries would not be out-dated in 
a 5 or 10-year period. In contrast, the technology of synthesis 
from coal and shale is in such an early stage of development 


that synthetic fuel plants would rapidly become obsolete. 


So, in an emergency, oil requirements can best be filled, 
first by rationing, and second, if necessary, by building excess 
refining, transportation and producing capacity. Stockpiles 
of critical materials represent additional steps toward pre- 
paredness. Together, these measures should meet any crises 
for oil in the immediate future. Consequently, even for emer- 
gency reasons, a synthetic fuel industry would represent a 


costly expedient for at least another decade. 


Still another important consideration should postpone a 
synthetic plant construction program. From what we know 
about the current technology of synthetic fuels from coal 
and shale, we recognize that research can greatly improve 
present designs. Research can lower the prohibitive costs 
which now prevail and, by so doing, put today’s designs into 
an outmoded category. As instruments for research, full-scale 
plants or so-called “demonstration” plants are at best clumsy 
tools. Industry knows from experience how much it costs to 
make significant changes in a commercial plant. The building 
of such plants can only prove the workabality of one specific 
design. On the other hand, a flexible pilot plant, costing but 
a fraction of a commercial plant, can furnish us with design 
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data easily and efficiently. Each phase of the process can be 
varied to solve whatever problems may arise. 


Obviously, the nation has much to gain if we are not forced 
to freeze our designs as long as development is at its present 
immature level. Work is now going forward on many improve- 
ments in design of coal synthesis plants. If research can per- 
fect only those improvements which have an even chance of 
success, the costs of making gasoline synthetically from bitum- 
inous coal can be reduced from 221% cents per gallon to 
17 cents. This 514-cent reduction would go a long way toward 
making the process competitive. In passing, it should be noted 
that the gap between synthetic and crude will be narrowed 
still further if crude prices rise gradually as we expect them to. 


As long as synthetic fuels are more expensive than products 
from crude, there will probably be proposals to support a 
synthetic industry with government subsidies. Perhaps the 
general public does not appreciate the staggering costs in- 
volved. Our estimates indicate that investment per daily bar- 
rel of gasokine from bituminous coal would be $13.900. A daily 
capacity of a million barrels would cost the public almost 14 
billion dollars, or about $100 for every person in the country. 
Even in today’s multi-billion dollar budgets, this is an enor- 
mous sum. In the end, the general public would have to pay 
that sum through increased taxes. 


Government subsidies also have other detrimental effects. 
Such doles encourage the retention of uneconomic practices 
by removing the incentives for competitive development. Thus, 
by discouraging initiative, subsidies could actually postpone 
the development of lower-cost techniques. The danger of this 
is apparent. If competitive development is retarded, the tech- 
nology of synthetic fuels will not advance as rapidly as it 
should. Thus, when the time for synthetic fuels finally arrives, 
the nation will not be in as good a technological position as 
it might have been. 


So, let me summarize. The national economy does not re- 
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Fig. 5 — Total production, imports, and synthetic 
manufacture. 


quire synthetic production for at least another 10 years, even 
in the case of war. We should use the time between now and 
1961 to advance the technology of synthetic fuels to a more 
mature state of development. We can do this by intensifying 
research on laboratory and pilot plant scales to improve pres- 
ent processes. By so doing, synthetic fuel plants can be made 
more efficient; investment costs can be lowered. Furthermore, 
the oil industry can accomplish these aims without government 
subsidy. 


While government participation in the research work is 
advisable and should probably be increased, the building of 
“demonstration” or commercial plants would not only be 
undesirable but would also be extremely costly to the public. 
Finally, the petroleum industry has demonstrated its ability 
to meet the many problems that it has faced in the past. 
This successful record guarantees that it can also establish a 
and at the 

x &k * 


synthetic fuel industry rapidly and efficiently - 
proper time. 


Employment Notices 


The JourNAL will post notices of men 
and jobs available. Companies and 
AIME members are invited to use this 
space, for which there is no charge. 
Except as noted below, address replies 


to: Code (appropriate number), Jour- 


lished here, collects a fee from appli- 
cants actually placed. 


PERSONNEL 


@ Graduate petroleum engineer, 33, 


area. Have supervised the drilling and 
completion of several hundred wells 
from Kansas to the Louisiana Gulf 
area. Have had several years experience 
as a valuation and reserve engineer in 
division office. Have also planned and 





NAL OF PeTroLEUM TECHNOLOGY, 601 
Continental Building, Dallas 1. Show 
return address on envelope. These re- 
plies will be forwarded unopened, and 
no fees are involved. 

Replies to the personnel coded M-472, 
and positions Y-1497(b), Y-2415, 
Y-2685(a) and Y-2685(b) below should 
be addressed to: Engineering Societies 
Personnel Service, 8 West 40th Street, 
New York 18, N. Y. The ESPS, on 


whose behalf these notices are pub- 


SECTION 1... 8 


married, currently doing administrative 
petroleum engineering on various 
phases of drilling and production for 
large company. Desires position with 
good opportunity with well established 
oil company or associated industry. 
Prefer to locate in East but will con- 
sider any location. M-472. 


@ Petroleum engineer with geology de- 
gree wants to locate a new connection, 
preferably with a major company in 
the Mid-Continent area. Will accept 
an assignment in the Rocky Mountain 
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executed several successful water 
floods. Code 108. 

@ Graduate civil engineer desires new 
connection with drilling contractor or 
oil company. Interested primarily in 
position which offers experience in 
drilling operations. Over three years 
varied experience with major oil com- 
pany in Gulf Coast region in construc- 
tion and production work. Location 
immaterial and will consider foreign 
assignment. Code 110. 


Continued on page 17 


October, 1949 





Wa 


an 


ua 


se 


Sh 


an 
he 
ch 


or 
On 
sh 
in 


ar 





ot 


be 


nd 
ils 
lf 











The first meeting in the fall season 
was held September 20 at the Houston 
Y.M.C.A. where 115 members and 
vuests gathered to renew acquaintances 
and learn more about the tidelands sit- 
uation. Owen Thornton. chairman. pre- 
sided. and introduced the matter of a 
study group to be sponsored by the 
Section. J. S. Levine. research chemist, 
Shell Oil Co. Exploration and Research 
Laboratory. was appointed to organize 
and manage the study group. He will 
he assisted by W. R. Purcell. research 
chemist at the Shell Laboratory. The 
organizational meeting of the study 
group will be held at the Shell Lab- 
oratory conference room the evening of 
October 24. A canvass of the member- 
ship indicated that there was a stronger 
interest in reservoir engineering than 
any one other subject. and therefore, the 
first group will concentrate on the 
many phases of this topic. These studs 
groups are designed to be of the dis- 
cussion type without reaching any defi- 


nite conclusions or recommendations on 


any particular phase. 





Lt. Col. Merton Singer (left), USA, Armed Services Petroleum Be 
discusses the oil situation with Bob Laird, department of petroleum engineer- 


ing, A.&M. College of Texas. 
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Gulf Coast Section Activities 


By J. E. Kastrop 


George Gray. Baroid Sales. represent- 
ing the Section on the Engineers Coun- 
cil of Houston, reported that the other 
engineering societies were making a 
canvass of their membership to deter- 
mine how many would be interested in 
doing outside graduate work which 
would result in awarding of master’s or 
doctor’s degree in engineering. If there 
is sufficient interest shown in this pro- 
gram. an effort will be made by the 
engineers’ council to get an accredited 
college or university to sponsor such 
graduate courses. A post card canvass 
will be made of the Section members to 
determine what interest they might 
have in such a program. 

E. L. Petre. chairman of the program 
committee. introduced A. W. Bounds, 
division attorney. Stanolind Oil and 
Gas Co.. who spoke on the subject. 
“Legal and Political History of the 
Tidelands Controversy”. The legal his- 
tory of the open waters (not inland 
waters) is relatively short. There has 
been mention made of the three-mile 
limit. 12-mile limit and even the 27-mile 
limit. The 12-mile limit was used in the 
days of prohibition and hasn't been ap- 
plied since. The three-mile limitation 
was tendered in inte 


rational law which 
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yard. Hawaii, 


has been universally recognized. It pro- 
vides that the jurisdiction of any coun- 
try extends seaward from shore for a 
distance of three miles. The three-mile 
limit had no previous significance to 
ownership of land below this belt of 
water. It was largely a political figure 
and was based on the distance offshore 
within which a nation could effectively 
defend itself. It was the range of early 
cannons. However. this conception has 
been injected into and is a factor in 
the legal fight in the Tidelands Case. 

In the California Case. the U. S. 
Government filed suit to claim owner- 
ship of the submerged lands below the 
water extending from low tide out to 
the three-mile belt. There is no justifi- 
cation in the law books for this con- 
tention. Legal cases involving water 
bottoms are numerous. but these deal 
with inland waters not a part of the 
open sea. The U. S. Supreme Court has 
held on many occasions that inland 
waters were the property of the bound- 
ing states, and this ownership of such 
lands came about as a part of admis- 
sion to the Union. This was the defense 
of California in its fight against the 
Federal Government. 

The tidelands controversy was first 


agitated during Congressional hearings 


Continued on pave 17 





A. W. Bounds, division attorney, 
Stanolind Oil and Gas Co., Houston, 
was the principal speaker at the Gulf 
Coast Section meeting on Sept. 20. 


SECTION 1... 8 











After a three-month summer vacation, 


the Section renewed activities with a 
meeting held in the Blue Room of the 
Kilgore Hotel on September 13. Follow- 
ing dinner, T. L. Forehand, chairman 
of the Membership Committee. pre- 
sented a list of eligible non-members 
of the AIME who live within the limits 
of the East Texas Section. He requested 
anyone who knew these men personally 
to act as delegates of the membership 
committee and contact them with re- 
gard to applying for membership in 
the AIME. Chairman Jack M. Shep- 
herd announced the appointment of 
Peter E. Des Jardins to succeed Roy 
F. Beery, Jr.. as secretary-treasurer of 
the Section. During the summer Roy 
Beery left Kilgore to accept a position 
with Danciger Oil and Ref. Co. in 
Nerman, Oklahoma. 

The evening was highlighted by a 
very timely and informative address on 
“Unitization and the Voluntary Pooling 
Law of Texas”. presented by Raymond 
M. Myers. of the legal staff of Mag- 
nolia Petroleum Co. Myers first pointed 
out that previous statutes regarding 
unitized operations in the State of 
Texas applied only to gas and had gone 
no further than to say that such oper- 
ations did not violate the conservation 
laws of the state. The new Senate Bill 
No. 24 provides for a wider variety ol 
unitized operations and also grants 
such operations some degree of im- 
munity from the anti-trust laws of the 


state. 


Myers then pointed out several pro- 
visions of the new voluntary pooling 
law which require interpretation. Fir-t. 
he brought up the question of what 
unitization agreements would require 
Railroad Commission approval. He in- 
terpreted the law to mean that all 
agreements made after the effective 
date of Senate Bill No. 24 would re- 
quire approval, while contracts effective 
prior to that date need not be sub- 
mitted for approval. The law states 


ot i | 1 


East Texas Section Activities 


By Peter E. Des Jardins 


that none of its provisions are intended 
to require Commission approval of vol- 
untary agreements for the joint develop- 
ment and operations of jointly-owned 
properties. Myers stated that since this 
provision could conceivably apply to 
any of the unitized operations provided 
for in the law, he interprets it to apply 
only to those agreements generally re- 
ferred to as joint operating agreements. 
which usually cover properties of lim- 
ited area. and provide for the drilling 
of a well. the joint development of the 
poperties, and the primary production 


of oil and gas therefrom. 


Repeated stress was given to the fact 
that in presenting a unitized operating 
agreement to the Railroad Commission 
it must be proved that the agreement is 
necessary for one of the operations pro- 
vided for in the law. To illustrate the 
method used in presenting such a case. 
Myers outlined the testimony which 


should be 


geologist. petroleum engineer. and gas 


presented by a land man. 


plant engineer. 





Raymond M. Myers, of the legal 
staff of Magnolia Pet. Co., 
the East Texas Section on “Unitiza- 
tion and the Voluntary Pooling Law 
of Texas”’. 


addressed 


JOURNAL OF PETROLEUM TECHNOLOGY 


In the presence of a group of engt- 
neers. Myers felt that it was unneces- 


sary to mention the advantage of uniti- 


zation in the fields of economics and 
conservation. He stated that while Sen- 
ate Bill No. 24 overcame some of the 
obstacles in the path of unitized oper- 
ations. there was still much to be done. 
and that engineers and lawyers must 
continue the work of educating the 
public to a realization of the advan- 


tages of unitization. 


Following a_ brief discussion of 
Myers’ talk, Chairman Jack M. Shep- 
herd announced that present plans were 
for the October meeting to be a joint 
meeting with the Shreveport Geological 


Society in Shreveport. 


Personals 


J. P. ScuMActz. formerly district en- 
gineer for Magnolia Petroleum Co. at 
Rodessa. La., has accepted a company 
scholarship to work toward a master’s 
degree at Univ. of Oklahoma. J. F. 
MAyFiELb. formerly petroleum engineei 
with Magnolia at Kilgore. has been 
transferred to Rodessa_ to replace 
Schmaltz. Wu. G. Sonk. who received 
his degree from Univ. of Oklahoma in 
June has replaced Mayfield with Mag- 


nolia in Kilgore. 


G. A. Crank. alter completing grad- 
uate studies at the Univ. of Texas. has 
joined the reservoir engineering stafl 


of Ohio Oil Co. in Shreveport. 


D. A. Witson has taken a leave ol 
absence from the Stanolind Oil and 
Gas Co. engineering staff to accept an 
\.P.LL. Fellowship to work on graduate 
studies at Univ. of Oklahoma. 


lL. H. Bonp has been transferred 
from Fort Worth to join Stanolind Oil 
and Gas Cos engineering staff in 


Longview. 


J. W. LaRue. engineer with Stano- 
lind Oil and Gas Co., has accepted a 
company scholarship to work on gradu- 


ate studies at Univ. of Oklahoma. * 
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Kansas Section Activities 


By V. J. Mercier 


The fall season was started with a 
meeting on September 7 in the Lassen 
Hotel of Wichita, which was attended 
by 62 members and guests. J. E. Smith 
of Johnston Oil Field Service Corp. in 
Houston was principal speaker with a 
paper on “Drill Stem Testing Proce- 
dure in Open Hole”. 

Chairman V. J. Mercier announced 
that G. E. Abernathy, vice chairman 
in Eastern Kansas had moved to Fort 
Worth with Signal Oil and Gas Co., 
and that Fred Kluck, Ohio Oil Co. at 
Eureka, will serve in this post for the 
remainder of the year. He announced 
also that Carl Lund, who had been 
serving as JourNAL Secretary, had 
moved to Oklahoma City with the Loef- 
fler Green Supply Co. 

A summary of J. E. Smith’s paper 
is as follows: 

The formation tester is used to test 
open holes without the expense and 
loss of time incurred in setting casing. 


_It relieves the zone being tested of 


hydrostatic pressure of the drilling fluid 
in the open hole and subjects the for- 
mation to atmospheric pressure through 
the drill stem. Flow of fluid into the 
testing tool is controlled by valves. 

Experience has demonstrated that 
hard or firm non-fractured formation, 
such as sand, shell, lime or chert pro- 
vide the most effective packer seat. The 
seat should be based upon the best 
formation possible, immediately above 
or preferably in the top of the zone to 
he tested. 

A more conclusive test can usually 
be obtained by testing small sections 
of hole. In relatively thin sand sections, 
the test zone is frequently two to ten 
feet. When producing zones of greater 
thickness are encountered, it is then 
feasible to test more hole per test. 

The hole and drilling fluid should 
be conditioned prior to making a drill 
stem test. Fully 50 per cent of all test 
failures are caused by improper con- 
ditioning. The hole should be full 
gauge, as the packer will scrape off 
sections of the mud sheath and other 
debris, and this material will plug 
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orifices in the testing tool when they are 
opened. The drilling fluid must be 
heavy enough to control the producing 
zone, and the viscosity low enough to 
maintain fluidity. Circulation should be 
maintained for sufficient time to remove 
all cuttings and heavy mud from the 
hole which will interfere with fluid 
moving into the tester. 

A fluid cushion for the tester is 
achieved by filling the drill pipe with 
water or drilling fluid. This reduces the 
sudden release of pressure below the 
packer when the tester is opened, and 
cushions the entry of formation fluid 
into the drill pipe. Careful considera- 
tion should be given to the amount of 
fluid cushion used as the interposed 
fluid has to be lifted by the formation 
pressure when the testing tool is 
opened. 

The tester consists of four valves 
the packer, perforated anchor, and 
depth pressure recording device, as- 
sembled in that order. They are con- 
nected to the bottom of the drill pipe, 
and when the zone to be tested is 
reached the packer is expanded against 
the wall of the hole by applying the 
weight of the drill pipe. When the 
valves are opened the zone beneath the 





J. E. Smith of Johnson Oil Field 
Service Corp. spoke on drill stem test- 
ing at the September 7 meeting. 
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packer is free to produce under its 
own pressure, through the drill pipe. 

Immediately following the opening 
of the tester, and during the test pe- 
riod, the fluid level in the annular space 
should be closely observed, because the 
fluid level will fall off if the packer is 
not holding. The drill pipe should be 
then picked up immediately, and it is 
advisable to attempt to reset the packer. 

When the packer holds the tester is 
left open for ten to thirty minutes, the 
shut in valve is then closed, and forma- 
tion pressure builds up to equilibrium. 
It is important to allow sufficient time 
for this pressure build up during the 
shut in period. 

At the conclusion of this period, the 
drill pipe is picked up to open the 
equalizing valve which allows the hy- 
drostatic pressure of the mud column 
to be applied to the formation below 
the packer. This equalizes the pressure 
above and below the packer and facili- 
tates its removal from the seat. 

The bottom hole pressure gauge is 
at the bottom of the tester, and meas- 
ures pressure in psi during the entire 
testing operation on a sensitized chart. 

The speaker then presented several 
charts to show how the depth pressure 
recorder furnishes a graphic record of 
the entire testing operation, and briefly 
interpreted the pressures most common- 
ly encountered in a drill stem test. 


Fall Meeting Schedule 


October 5— Colonial Room, Lassen 
Hotel. W. E. Hassebroek, chief of the 
Mechanical Research and Development 
Section, Halliburton Oil Well Cement- 
ing Co., presented a paper on the hy- 
drafrac process. 

November 9— Colonial Room, Las- 
sen Hotel. W. Q. Keller, Stanolind Oil 
and Gas Co., will present a paper en- 
titled Critical Analysis of the Effect of 
Well Density on Recovery Efficiency, 
and L. E. Young, president of AIME, 
will visit the Section for this meeting. 

December 7— Colonial Room, Las- 
sen Hotel. Election of officers. * * * 
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Mid Continent Section Activities 


By Glenn M. Stearns 


The Annual Round Up on September 23 followed the pattern it has maintained for the past several 
years as a successful and enjoyable party. James N. McGirl, district manager of exploration for Tide 
Water Associated Oil Co., was host to the Section for the Round Up at his suburban home near Skiatook. 


The group began to assemble in late afternoon, and by the time the bones started to gallop, 172 mem- 
bers and guests had registered. The party differed from previous years in that AIME members did all of 


the work except for barbecuing the meat. Committee assignments were capably handled, and this plan 
resulted in a considerable saving to members on the cost of the meal. Pictures of some of those attend- 
ing are shown on the page to the left in the following order, left to right: 


1— The line forms for food. 
2 — Bernie Wilder, L. E. Wilsey, A. M. Derrick and R. W. Feagan, all of Stanolind. 
3—P. A. Dickey, Carter; J. P. Everett, Oklahoma A.GM.; and R. A. Morse, Stanolind. 


4—R. E. McMillen, Ohio; Wm. Schoeneck, British-American; Kenneth Teis, consultant; Lloyd E. 
Elkins, Stanolind; and Bob Ford, Schlumberger. 


5 — J. R. Hatfield, Cities Service, Bartlesville, throws a horseshoe. 


6 — Section members who served the food: H. D. Collins, Aberdeen Pet.; John Evinger, Deep Rock; 
Ralph Perry, W. B. Davis, Robert Barton, and E. W. Brake all of Gulf. 


7—C. W. Mcintosh Earlougher Engineering; James Conner, Stanolind; Bill Perrine, Manahan Oil; 
Luther Myers, Bethlehem Supply; John Notion, Coop. Ref. Assn.; and H. M. Cooley, Bethlehem Supply. 


8 — J. N. McGirl, host to the Round Up. 


9—M. R. Smith, Gulf; H. Riley, Stanolind; W. E. Allen, Gulf; and W. L. McCann, Stanolind. 


10—R. G. Hamilton, independent; V. T. McGhee, Phillips; G. R. Elliott, Phillips; and Rus H. Gwinner, 
Sunray. 


11 — Somebody tells a story of questionable delicacy. 


12 — John Buthod, student, Tulsa Univ.; George Bauer, Roach Equipt.; H. N. Britton, G. E. Sherrod, and 
Bert Brown, all students, Tulsa Univ. 


13 — Roy Smith, Stanolind, and Jack Tarner, Phillips. 


14 — Karl Lellky and F. A. Christanelli, both of Baroid in Houston, furnished entertainment for the 
party with an accordion and concertina. 


15 —- Charles Earlougher, Earlougher Engineering; John Redmond, Shell; and John Jennings, Ohio 
16—D. C. Arnold, Natl. Bank of Tulsa, and W. L. Kendall, First Notl. Bank, Tulsa 
17 — Jack Stewart, Atlantic, and Raymond Richards, Tide Water. 


Lewis E. Young, president of AIME, 
encountered a busy schedule when he to be summarized and submitted for 
visited Tulsa on September 12, 1949, 
At a breakfast meeting with ten AIME 


officers and executive committee mem- 


dealing with reservoir engineering. are 


later publication in the JourRNAL and 
other publications of the Institute. 

At ten o’clock in the morning Young 
bers, Young discussed plans and _ prob- appeared before an assembly of ap- 
lems relating to section activities, pub- proximately 100 advanced petroleum 


lications and meetings. He demon- engineering students at the Univ. of 


strated a particular interest in study Tulsa. He made an inspiration talk in 
group activities which have been spon- which he emphasized the need for tech- 
sored by the Mid-Continent section for nically trained men in every part of 
the past two years. Activities of the the world and stressed the advisability 
study groups. one dealing with drilling of continually pursuing a broad edu- 


and production problems and the other cation after college graduation. 








Lewis E. Young, president of AIME, addressing a joint luncheon meeting of 
8 Engineers Club of Tulsa and the Mid-Continent Section of AIME on Septem- 
ver 12. 
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\t noon Young addressed a joint 
luncheon meeting of the Engineers Club 
of Tulsa and the Mid-Continent AIME 
section. This meeting was attended by 
approximately 175 engineers. Young re- 
lated the procedure of King Solomon 
in asking for engineering assistance 
from King Hiram of Tyre in building 
his temple. He recounted other in- 
stances in which it has been necessary 
fog countries to exchange technical 
knowledge and experience, and paid 
tribute to the remarkable development 
of foreign lands by American venture 
capital. “Our geophysicists and petro- 
leum engineers have gone into every 
continent and their crusade in the 
search for petroleum has played a most 
important part in the industrial and 
social development of many lands. The 
exploration, development, and produc- 


Continued on page 17 








Glenn M. Stearns, Development 
Supt. for Stanolind, is JOURNAL 
Secretary for the Section. A native 
of Wheeler, Texas, he received a 
B.S. in P. E. from Okla. Univ.. in 
1936, and joined Empire Oil and Ref. 
Co. In 1938 he became Asst. Prof. of 
P. E. at Okla. Univ., where he wrote 
several technical papers and over 
150 articles for the Oil and Gas 
Journal on “Engineering Funda- 
mentals”. In 1944 he joined the West 
Edmond Field Eng. Assn., and upon 
its dissolution in 1947 he affiliated 








with Stanolind’s producing dept. 
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Almost 100 AIME members were in 
attendance at the first fall meeting of 
the Delta Section September 6, at the 
St. Charles Hotel in New Orleans. 


Roy S. Sullins, head of the drilling 
practices group, petroleum engineering 
department, Louisiana Division of the 
Humble Oil and Ref. Co., read a paper 
entitled Deep Well Drilling in the Gulf 
Coast Area.” 

The speaker gave a brief review of 
the minor problems of deep well drill- 
ing, such as viscosity and filtration of 
the drilling fluid, stating that the most 
common viscosity-reducing agents used 
below 10,000 ft. are alkaline-tarmate 
or alkaline-lignin compounds. The de- 
sired filtration rate may be maintained 
in most cases by the addition of caus- 
tic and quebracho, starches, vegetable 
gums, or cellulose compounds. 








A total of 233 members and guests 


attended the September 14 meeting in 
Corpus Christi to hear J. L. P. Camp- 
bell discuss radioactivity well logging. 
Campbell is with Lane-Wells Co. in 
Houston, and he used a series of large 
charts to demonstrate gamma ray and 
neutron radioactivity well log corre- 
lation and application. Pointing out 
that this type of logging has 19 dif- 
ferent uses, he emphasized its applica- 
tion to the Gulf Coast area, and stated 
that its use has expanded greatly there 
within recent years. 


Campbell’s paper was fully reviewed 


Siren i .. . . 


Delta Section Activities 


By J. Paul Ratliff, Jr. 


To prevent lost returns several rec- 
ommendations were made such as the 
use of longer strings of protective cas- 
ing, use of cement or other material in 
zones of local weakness, reduction of 
annular velocity, use of low filtration 
mud and frequent reaming of the open 
hole. 


Sullins stated that the present trend 
is toward the use of larger drill pipe 
and pumps in order to obtain high cir- 
culating rates. 

Mark Krause, assistant Louisiana 
Division petroleum engineer for Hum- 
ble Oil Co., presided at the meeting. 
substituting for E. N. Dunlap, Section 
Chairman. 


Future Activities 


October 11, 1949— FE. G. Robinson, 
vice president, Shell Oil Co., Calgary, 
Canada, and N. M. Manville, petroleum 


Southwest Texas 


Section Activities 


By Raymond Keller, Jr. 


in the July JournaL under North 
Texas Section Activities. 

Section business transacted at the 
meeting consisted primarily of reports 
on the ensuing Branch Meeting in San 
Antonio. In addition, discussion brought 
out the need for more directors in the 
Southwest Texas Section. A motion was 
made by E. C. Sargent that the by- 
laws of the Section be amended to the 
effect that eight directors be elected 
annually, of which four would be lo- 
cated in Corpus Christi, and four would 
be located elsewhere, with the past 
chairman of the Section to be included 
as an ex-officio member of the Board. 
This motion was seconded by H. D. 
Vaughan and carried in a vote. 
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engineer, Sinclair Prairie Oil Co., 
Baton Rouge, discussed company organ- 
ization at the Petroleum Club of New 
Orleans. 


October 28, 1949—Hallowe’en dance 
and buffet dinner, Metairie Country 
Club, New Orleans. 


November 8, 1949—A panel dis- 
cussion entitled “Problems of Offshore 
Drilling”, by experts representing all 
companies now active in offshore 


drilling. 


December 13, 1949 — W. H. Stewart, 
Sun Oil Company, Beaumont, Texas, 
will speak on “Gas Condensate Well 
Corrosion Problems”. 


January 10, 1950—A paper on 
water injection at Mamou field is be- 
ing arranged for by D. V. Carter, chief 
petroleum engineer, Magnolia Petro- 
leum Co., Dallas. 


Ranseur and Leeton 


Receive Promotions 


Weldon W. Ranseur has been named 
zone production superintendent for 
the Gulf Ref. Co., with headquarters 
in Laurel, Miss., replacing T. R. Bibee 
who was transferred to Houston, Texas. 
Ranseur joined Gulf in 1937 after grad- 
uating from A.&M. College of Texas 
with a B.S. in petroleum engineering. 
He worked throughout South Texas 
before coming to Laurel in July, 1944, 
as zone petroleum engineer. He has 
been active in work with the API and 
the Mississippi Sub Section, AIME. He 
helped organize the Sub Section and 
served on the board of directors in 
1947; he served as chairman in 1948. 
and is now again on the board of 
directors. 


Harold B. Leeton, who is first vice- 
chairman of the Mississippi Sub Sec- 
tion, and was formerly Assistant Zone 
petroleum engineer, replaced Ranseur 
as Zone Petroleum Engineer. 
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Oklahoma City Section Activities 


By Harold Sells 


The Section opened the 1949-50 sea- 
son Monday, September 12, with a buf- 
fet dinner which featured an address 
by AIME president, L. E. Young. Fol- 
lowing the dinner Lincoln F. Elkins, 
Section chairman, introduced the Sec- 
tion officers, and also the officers pres- 
ent who were visiting from other sec- 


tions. 


Lloyd E. Elkins, Petroleum Branch 
chairman, introduced President Young, 
who held the close attention of the 
group with an interesting address. His 
address is summarized under Mid- 
Continent Section Activities in this is- 
sue of the JOURNAL. 

An interesting visitor to many was 


Harold E. Robbins, an AIME member 





Several members appear to be happy over the refreshments available for 


the meeting. 


Pacifie Junior 
Group Activities 


By |. A. Marshall 


Ninety-eight members and guests of 
the Junior Section of the Pacific Petro- 
leum Chapter attended a meeting on 
September 8 at the Rio Hondo Coun- 
try Country Club in Downey, Cal- 
ifornia. 

Chairman C. T. McClure presided, 
and Norman Clark, program chairman, 
introduced the speaker, E. C. Babson, 
Union Oil Co. of California. 

Babson opened his talk on “Reser- 
voir Performance” by discussing the 
three limiting types of single drive 
reservoirs and the factors which affect 
their performance. The depletion type 
of reservoir depends upon the expansi- 
bility of the oil and gas present for the 
driving force to bring the oil into the 
well bore. Other factors, besides driv- 
ing force, which affect performance 
are: resistance to flow, size and shape 
of reservoir, and the method of opera- 
tion. Examples of depletion type reser- 
voirs cited were the Coastal Sespe pro- 
duction, the Stephens Zone in the San 
Joaquin Valley, and the Miocene sands 
of the Los Angeles Basin. 
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The second reservoir discussed was 
the gravity drainage type of which few 
are found in practice. Possible ex- 
amples are the Lakeview field of the 
Midway-Sunset area, and portions of 
the Santa Maria field. High perme- 
abilities and a closed reservoir are the 
main characteristics. 

The water drive reservoir, of which 
there are none in California, was the 
third limiting type discussed. No pres- 
sure decline and constant gas-oil ratios 
are characteristics of this type. 

Babson next discussed the various 
arrangements of the limiting type res- 
ervoirs which make up the combination 
and compound reservoirs. Combination 
reservoirs were broken down _ into 
closed and open types. Conservation 
operational policies were recommended 
in producing compound reservoirs in 
order to avoid the many hazards such 
as bleeding off gas caps and drowning 
out through high permeability sands. 
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a 
from Potrerillos, Chile, employed in 
that country by the Andes Copper Min- 
ing Co. Robbins was the guest of Dewey 
J. Sabin, Sohio Pet. Co., who formerly 
worked with him in Chile. Sabin first 
became a member of AIME in 1921. 

Members of the Section wish to ex- 
press their appreciation to the organi- 
zations that assisted in making this 
meeting a successful one. 


Society of Rheology to 
Hold Annual Meeting 
in New York 


The 20th Annual Meeting of the So- 
ciety of Rheology will take place at the 
Hotel New Yorker in New York City 
November 4-5. Of possible interest to 
the petroleum industry are the follow- 
ing papers to be presented: 

“Some Aspects of the Viscosity of 
Solutions”, R. Simha, National Bureau 
of Standards. 

“The Flow Birefringence of Polysty- 
rene Fractions in Solution”, F. R. Ei- 
rich, Poly. Inst. of Brooklyn. 

“Creep of Polystyrene as Influenced 
by Temperature, and Correlation with 
the Activation Energy Theory”, W. J. 
Worley and W. N. Findley, Univ. of 
Illinois. 

“Dilute Solution Viscosity Behavior 
of Polymethylmethacrylate”, J. Price, 
T. Alfrey, Jr., and A. Goldberg, Poly. 
Inst. of Brooklyn. 

A number of other papers will also 
be presented, and non-members are 
welcome at the meeting. 


BISHOP CRADDOCK 
GETS PROMOTION 

Bishop Craddock of Sundown has 
been advanced from field superintend- 
ent of the Slaughter field to Mid-Con- 
tinent Division field superintendent by 
Honolulu Oil Corporation. Craddock 
has been with Honolulu about 12 years. 
He was formerly employed by The 
Ohio Oil Co., Humble Oil and Ref. 
Co., and various independent contrac- 
tors. His headquarters will continue to 
be in the Honolulu Oil Corp.’s field 
office at Sundown. 
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Personals 


S. F. SHaw, gas-lift specialist, of San 
Antonio, is visiting in Calgary where 
he will be engaged in gas-lift investiga- 
tions during September and October. 

Craupt P. Parsons has settled at 
1265 North Kenmore. Los Angeles, and 
offers prime ribs at Lowry’s to old 
friends who call him. 


J. Roy Derrick has joined the firm 
of King, Warren and Dye, Midland in- 
dependent oil operators. Derrick will 
be assistant to Phil Yeckel. general 
manager, and a partner in the firm. He 
will also supervise production for the 


partnership. 


...Need we say more? 


FRANKLIN D. COOPER 
321 Lansdowne Road 
DE WITT, NEW YORK 
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J. French Robinson, president of 


East Ohio Gas Co., was principal 
speaker for the petroleum luncheon at 
the Branch Meeting in Columbus, 
Ohio, Sept. 26 and 27. He presented 
an interesting 15 minute commentary 
on the film, “Natural Gas— A New 
Giant”, which was prepared for the 
company by Robert Yarnell Ritchie. It 
is an outstanding documentation of 
the value of natural gas in our econ- 
omy, and has won several awards in 
the industrial and public relations field. 


Student Activities 


A.&M. Petroleum Engi- 


neering Club held its first meeting for 


The Texas 


the school year on Wednesday, Sep- 
tember 21, 1949, in the petroleum en- 
gineering lecture room. The meeting 
was called to order by Charles F. Un- 
deriner, president, and the meeting 
was held open for the election of sec- 
retary and treasurer. Officers elected 
were George S. Kent, secretary. and 
Bill G. Holeomb, treasurer — both are 
junior petroleum engineering students. 
After the election, Robert L. Whiting. 
club sponsor. gave a short talk on the 
advantages of students becoming affli- 
ated with the AIME. The membership 
committee and entertainment commit- 
tee were appointed after which the 
meeting- adjourned, and two movies 
were shown. The first was a Hallibur- 
ton film entitled. “We'll Get There 
Somehow.” and the second was “Foot- 
ball Highlights of 1948,” an Humble 
production. Over 160 people attended 
this meetins and it is expected that a 
attend following 


large number will 


meetings. which occur semi-monthly. 
because of the interesting programs 


which have been outlined. 


October, 1949 
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Employment Notices 


Continued from page 8 
@ Drilling foreman, 30 years’ experi- 
ence in cable tools and rotary drilling 
in Africa. Europe. India, South Amer- 
ica. and the United States. Capable of 
directing road, derrick, and bridge con- 
struction and other exploration work. 
Experience with high-pressure drilling. 
toolpushing, and fishing jobs. Recently 
completed a course in gravel packing 
of water wells in Canada. Speak Ger- 
man, Hungarian. Spanish and Italian. 
Desire position as drilling foreman or 


driller. Code 111. 


POSITIONS 


4 Associate professor, doctor’s degree. 
with some practical experience in pe- 
troleum geology, to handle courses in 
petroleum geology and_ paleontology. 
including micropaleontology; and also 
to handle the instrument work of field 
geology. Salary dependent upon qualifi- 
cation:. Location, Missouri. Y-1497(b). 
@ Assistant or associate professor with 
industrial experience in petroleum pro- 
duction engineering, to teach petroleum 
production courses. Salary open, de- 
pending upon qualifications. Location. 
South. Y-2415. 

Senior re earch engineer, graduate, 
with e:ther a doctor’s or master’s de- 
gree, with a minimum of five years’ ex- 
perience in production technological 
research. Will direct petroleum engi- 
neering research and technical service 
laboratory. Will direct research and 
technical service work in the following 
problems: Improved drilling fluids and 
improvement of old drilling fluids: 
completion practices; core analysis; 
physical properties of reservoir fluids; 
development of instruments to measure 
\ariables to determine performance of 
reservoirs. Y-2685(a). 

@ Production engineer, graduate, with 
ahout five years’ experience in oil and 
gas reservoir engineering. Knowledge 
of production technology research. Will 
make comprehensive studies of oil and 
gas reservoirs and determine the most 
efficient control and production meth- 
ods for maximum recovery. Cooperate 
in the recommendation of the design 
and operation of all production equip- 
ment. Coordinate production practice 
with laboratory research problems. Rec- 
ommend on locations of wells and 
methods of well completions. Location. 


Saudi Arabia. Y-2685(b). 
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Mid Continent Section Activities 


Continued from page 13 

tion record of American geologists and 
American corporations in the petro- 
leum world is probably the most con- 
spicuous example in history of what 
can be accomplished by technologists 
and venture capital in a system of pri- 
vate enterprise.” 

He expressed the opinion that sci- 
entific and technical knowledge alone 
has not been responsible for the domi- 
nant position of the United States in 
the industrial world. Among the other 
factors that have played an important 
part in winning and holding this posi- 
tion are: (1) Talent and genius for 
dynamic leadership in production, (2) 
cooperation of labor and management 
in free private enterprise, (3) adequate 
venture capital, and (4) experienced 
and efficient administration by men of 
vision. 

He adapted a quotation from an 
English clergyman, “No man is an 
island, he is a part of a continent,” to 
illustrate that every man is a part of 
the community and should take part 
in. community activity. He quoted a 
poem by Kipling relating the manner 
in which the “sons of Martha” (engi- 
neers) are serving “the sons of Mary” 
(public). 

In the afternoon Young was accom- 
panied to Oklahoma City by Lloyd E. 
Elkins, Branch chairman, and Herbert 
M. Cooley. chairman of the Mid-Con- 
tinent section. After his speaking ap- 
pearance before the Oklahoma City 
section he travelled by plane to El 
Paso, Texas, in company with Lincoln 
Elkins, chairman of the Oklahoma City 
Section, Lloyd Elkins and Cooley. 


Gulf Coast Section Activities 


Continued from page 9% 
in 1933 and were instigated by ithe 
former Secretary of Interior Harold 
Ickes. Investigations went further as a 
result of additional agitation, and a bill 
was finally introduced in Congress 
whereby the Government would quit- 
claim any title to these coastal sub- 
merged lands. The bill passed, but 
President Truman vetoed it on the 
grounds that it was a legal matter and 
should be passed on by the Supreme 
Court before any Congressional action 
was made. The Attorney General filed 
suit on behalf of the Government to 
gain title of the offshore lands adjoin- 
ing California. As a title suit, it had to 
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be on a presumption of ownership in 
fee by the government, a presumption 
on which there was no prior justifica- 
tion legally or politically. The Supreme 
Court ruled that the Attorney General 
had the authority to file such a suit and 
passed on the suit in favor of the Fed- 
eral Government. The basis on which 
the Government claimed ownership has 
not yet been clearly established. 

Nothing in the history books states 
that the boundaries of the United States 
extends three miles, three feet or three 
inches beyond the shores. The U. S. 
Supreme Court ruled that the Govern- 
ment owned it simply Lecause it seems 
natural to the Supreme Court that the 
Government should own it. It said that 
since the individual states cannot go to 
war, the Government must have para- 
mount rights in and over the tidelands 
to fulfill its obligations of defense. The 
point so far is that the Supreme Court 
passed on a matter out of its jurisdic- 
tion. The boundaries between the 
United States and Canada, and between 
the U. S. and Mexico are established by 
Congress and not by the courts. It is 
a question for Congress to decide in 
making any boundary limitation. The 
Supreme Court says that the Govern- 
ment owns the three-mile belt adjoining 
California, but there is no bill which 
states this fact. Today, there is a ma- 
jority in the House in favor of a Gov- 
ernment quitclaim bill, but there is not 
a majority in the Senate, and the Presi- 
dent is opposed to it. House Resolution 
5991 and 5992 have been introduced to 
provide for Federal ownership of the 
tidelands. According to the Supreme 
Court ruling, the Government owns the 
three-n...e belt, while in some cases, the 
individual states exert ownership over 
that area beyond. As the situation now 
stands, it will be a long, long time be- 
fore we really know who actually owns 
the tidelands and who can give leases. 

A sound color movie entitled “Petro- 
leum Operations in the Gulf of Mex- 
ico” followed the main discussion. This 
movie was a joint venture between sev- 
eral oil companies active in the Gulf. 
The problems that are involved, the 
difficulty of operations due to the open 
sea, and the tremendous risk involved 
were vividly presented. The movie 
ended with the prediction that an addi- 
tional five years would be required 
before offshore production would reach 
250.000 barrels per day. 
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Southern California Section Fall Meeting 


All divisions of the Southern California Section, 
including metals, mining and milling, industrial 
minerals, and petroleum, will participate in th> 
fall meeting on Oct. 20 and 21. Los Angeles, of 
course, is the host town; metals division meet- 
ings are to be held at the new Institute of Aero- 
nautical Science building, while the petroleum, in- 
dustrial minerals, and mining and milling division 
meetings will be at the Elk’s Club. 

Two full days of technical sessions are scheduled 
for the petroleum group by general chairman John 
T. Thatcher, Jr. Thursday, the Town House will 
be host for the oil men’s luncheon. 

This year the industrial minerals, and mining 
and milling divisions will join together for a two- 
day session. Ian Campbell and George Dub have 
planned for numerous papers by good men on 
interesting subjects. 

Four papers are I'sted for the metals division on 
Thursday afternoon and evening, with the meeting 
taking the form of a symposium on creep of metals. 
Fred Boericke is chairman. 

The annual all-division luncheon of the Section 
will be on Oct. 21 at the Town House. In addition 





Walter Hull Aldridge, John Fritz Medalist for 1949 


Announcement has just been made by the 
John Fritz Medal Board of Award of the 
award of the John Fritz Medal for 1949 to 
Walter Hull Aldridge, president of the Texas 
Gulf Sulphur Co., and recipient of the AIME 
Saunders Mining Medal in 1933. This board 
of award is composed of four representatives, 
all past presidents, from each of the four 
Founder Engineering Societies. The medal is 
called the ‘“‘medal for medalists,” regarded as 
the highest honor an engineer may attain. 

Further details regarding the career and 
professional achievements of the Medalist will 
be published in a forthcoming issue of the 
journals. 

The citation reads: 


“WALTER HULL ALDRIDGE 


As Engineer of Mines and Statesman of 
Industry who by his rare technical and ad- 
ministrative skills has importantly augmented 
the mineral production of our country and 
Canada, and who by giving unselfishly of his 
wisdom and vision has guided his professional 
colleagues to higher achievements.”’ 
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to other business, Student Awards will be presented. 

The men responsible for the programs have spent 
a lot of time getting them ready for you so that 
you will be assured of an interesting and profitable 
time. 


AIME and ASME Joint Meeting 


The final draft of the program for the twelfth 
joint meeting of the Coal Division, AIME, and the 
Fuels Division, ASME, to be held at French Lick 
Springs Hotel, Oct. 26 and 27, has been completed. 
It looks like a program which fuels men can’t afford 
to miss. For a list of papers see page 51 of Mining 
Engineering. The banquet speaker is to be Philip 
Willkie, son of the late Wendell Willkie. A program 
is being prepared for the ladies which will include a 
visit to the French Lick Springs Hotel gardens, 
bridge, dancing, and a bus trip to the nearby Indiana 
State Park limestone cave. 

Get on the ball, you fuels men, and your ladies; 
get your facts and fun at French Lick. 


Pittsburgh Section Off-the-Record Meeting 


The Pittsburgh Section has gone all-out to plan 
its Oct. 28 meeting to interest coal, petroleum, 
open-hearth, and metals men. Programs for each 
group are listed in the related journal but get to 
the meeting if you can possibly make it. You'll 
find it worthwhile. 

The Coal Division sessions will be held in the 
Pittsburgh Room of the William Penn Hotel; all 
other sessions will be on the 17th floor. There will 
be a luncheon and dinner and at the latter, two 
special motion pictures will be shown, the first 
on air-borne missiles, and the second on the defense 
of Antwerp during the Battle of the Bulge. 


Industrial Minerals Division Meets in Tampa 


Tuesday, Nov. 8, is registration day for the an- 
nual fall regional meeting of the Industrial Min- 
erals Division; the Tampa Terrace Hotel, needless 
to say in Tampa, Fla., will be headquarters from 
Nov. 8 to 12. Two days of technical sessions are 
scheduled for Wednesday and Thursday featuring 
papers on geology, mining, and milling of Florida 
phosphates and other mineral resources, and papers 
on industrial minerals in the southeastern states. 
A cocktail party and banquet wind: up Thursday’s 
affairs, but be up for the field trips on Friday and 
Saturday to a limestone quarry, a heavy mineral 
operation, and the phosphate producing areas. If 
you want to stay over Saturday evening, there’s 
the University of Florida-University of Kentucky 
football game. 
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1950 Dues Bills 


To expedite the recording and ac- 
knowledgment of remittances, the 
plan of staggering the mailing of 
dues notices is being continued this 
year. First to be sent out have 
been the bills to our members out- 
side of the U. S. A., for these will 
require more time in transit, and 
often delay is incurred in securing 
American dollars. Mailing of all 
bills will be completed in late De- 
cember. It is hoped that members 
will respond as promptly as they 
can, although dues do not actually 
become payable until January first. 

Those who have found the dues 
bill more or less complicated in 
previous years will, we hope, find 
the current statement simpler and 
more acceptable. It is predicated on 
the assumption that a member will 
wish the same Branch journal or 
journals in 1950 that he has been 
receiving in the past. If he wishes 
to change his selection he should 
so.state on the bill and correct it 
accordingly. Members are entitled 
to receive free, as part considera- 
tion for their dues, a 1950 subscrip- 
tion to one of the following: Min- 
ing Engineering, Journal of Met- 
als, or Journal of Petroleum Tech- 
nology. If two different journals 
are desired the additional charge is 
$4, or if all three are wanted the 
added charge is $8. Additional sub- 
scriptions to the same journal must 
be paid for at the nonmember price 

$8 each for the Americas and $9 
foreign. * 

The technical papers published 
by each of the three Branches of 
the Institute appear monthly in the 
respective journals. Enough extra 
copies of these technical papers are 


286 . . . Section 2 


printed each month so that they 
can be bound together at the end 
of the year into Transactions vol- 
umes, supplied at cost to those who 
wish to have them. Such bound 
copies for members’ libraries pre- 
serve a complete file, in permanent 
form, of the technical publications 
of the respective Branches of the 
Institute. Although one may try 
to keep individual copies of the 
journals, often one or more will 
become lost. 

These three Transactions vol- 
umes will be published in January 
of each year, each containing all 
the technical papers, discussion, 
and an index, published by the re- 
spective Branches in the previous 
year, and nothing else. Members 
that have already requested one or 
more of these volumes to be pub- 
lished next January will find the 
appropriate charge therefor on 
their bills. Those that did not so 
specify on their publication selec- 
tion slips last year, but now wish 
to have one, should add the item 
to their bill and enclose an addi- 
tional $3.50 for each volume se- 
lected; so long as our limited 
supply lasts they will be accommo- 
dated. 

We shall assume that members 
will wish to receive, early in 1951, 
the same bound volume or vol- 
umes, if any, that were selected 
in 1950 and shall govern our over- 
run printing accordingly, unless we 
are advised to the contrary. The 
price of the 1951 volumes cannot 
be set until their cost is known but 
it should not be greatly different 
from the current price of $3.50. 

No Institute Directory was pub- 
lished in 1949 but the usual vol- 
ume will be prepared in the spring 
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of 1950. Members that have not 
already advised Institute head- 
quarters of any desired change in 
their listing should do so in the 
next few months, for no special 
canvass will be made for Directory 
purposes. 

Bills will be sent out in dupli- 
cate, one copy to be returned to 
the AIME with remittance and the 
other to be retained for the mem- 
ber’s record. If payment is made 
through a bank or agent, they 
should be sent both copies with 
the request that one be returned 
to the Institute, or at least they 
should advise us of the member’s 
name and ledger number when 
making payment, so that proper 
credit may be accorded. The ledger 
number is the number that appears 
opposite the name on the address 
stencil. 

Student Associates again in 1950 
will have the privilege of selecting 
one of the Branch journals if they 
pay $4.50 dues. If they do not wish 
to have an annual subscription to 
a journal their dues are $2. They 
will be billed according to the 
amount they paid in 1949 but of 
course have the privilege of chang- 
ing their classification for 1950 if 
they wish. 


Mudd Volumes for Junior Members 


For years, all Junior Members of 
the AIME, at the time they attain 
that status, have been given sev- 
eral volumes thought to be of in- 
terest to them, through the Seeley 
W. Mudd Memorial Fund. A dozen 
or more titles have been distributed 
in all. Currently each Junior Mem- 
ber is receiving a copy of the In- 
stitute’s 75th Anniversary volume 
plus a copy of the new ECPD book, 
“A Professional Guide for Junior 
Engineers.” Also, he is given the 
privilege of selecting. as a third 
volume, one of several books that 
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are in more limited supply and not 
of as wide professional interest. 

The Mudd Fund Committee 
hopes, in the next year or so, to be 
able to supply books of special in- 
terest to young men in each of the 
ten Divisions of the Institute, as 
well as two or three volumes of 
general interest to all groups. Cur- 
rently, for instance, no book is 
being offered of special interest to 
young petroleum engineers. Each 
Division is being asked to select 
the subject and potential author for 
such a book, and suggestions from 
the Junior Members themselves will 
be welcomed. The books should 
be concise and practical, preferably 
covering a subject of wide tech- 
nical interest to Division members, 
and also preferably filling a gap in 
current technical literature. They 
may possibly take the form of a 
handbook. If they are of such a 
nature that they can be sold, to 
others than Junior Members who 
will get them free, so much the bet- 
ter for the Mudd Fund. 


Steel and Coal 


When this issue reaches its read- 
ers, they will know much more than 
we do now—on Sunday, Sept. 18th 

whether or not a steel or coal 
strike is going on or is imminent. 
The report of President Truman’s 
fact-finding board was a masterful 
compromise that satisfied neither 
side. Fortunately no general wage 
increase, for the steel or other in- 
dustries, was recommended, and 
the amounts demanded for social 
insurance and pensions were re- 
duced considerably below Mr. Mur- 
ray’s initial demands. The dis- 
agreement, bitter on both sides, 
is not on whether pensions are 
desirable — but whether workers 
should contribute to part of the 
cost. 

The threatened coal strike has 
quite a different reason. The 
twenty-cent a ton royalty for 
miners’ welfare seems never to 
have been adequate for the benefits 
paid, and certainly not after the 
three-day week reduced output 
from eleven to eight million tons. 
A group of Southern operators has 
refused to pay any royalty at all 
on coal mined since July 1, when 
the contract expired, the royalty 
agreement being a part of the con- 
tract. Mr. Lewis says this has 
made the miners boiling mad and 
they may quit work any time, 
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which will mean still less money 
in the welfare fund. 

To us, it seems unfortunate that 
social insurance and pensions ever 
should have become a matter for 
company-union negotiation. Had 
employers been more farsighted 
they would have urged more ade- 
quate payments under the Federal 
laws and thus perhaps have avoided 
individual company responsibilities 
in this regard. One bad feature of 
such plans from the economic 
standpoint, unless they are liberal- 
ized, is that they tie the employe 
to one company and thus do not 
promote a mobile labor supply in 
the country, a desirable factor for 
efficient production. 


Sharing Our “Know How” 


Point Four of President Truman’s 
recommendations made to Congress 
last June has attracted consider- 
able attention. It has to do with as- 
sistance to the peoples of economi- 
cally undeveloped areas to raise 
their standards of living. The sug- 
gested aid falls into two categories: 
(1) technical, scientific, and mana- 
gerial knowledge necessary to eco- 
nomic development; and (2) pro- 
duction goods —- machinery and 
equipment — and financial assist- 
ance in the creation of productive 
enterprises. The President espe- 
cially mentioned the fields of min- 
ing and metallurgy in referring to 
the need in underdeveloped coun- 
tries for technicians and experts. 

Assistance so far has been more 
in imparting American know-how 
to visitors from foreign countries 
than in sending American technolo- 
gists abroad. More than 25,000 for- 
eign students were enrolled in 
American universities in the college 
year just closed, and approximately 
5100 of these were studying en- 
gineering. The ECA has just an- 
nounced that fifty British en- 
gineers, with at least Master’s de- 
grees, will be brought to the United 
States this fall for one year of 
graduate training in practical ap- 
plied science and technology, partly 
in schools and partly in plants. The 
cost will be about $3000 per man. 

The Department of State hopes 
to send more technical men and 
teachers abroad in the future than 
in the past, but a start has al- 
ready been made. For instance, 
George V. Allen, the State Depart- 
ment’s Assistant Secretary for 
Public Affairs, who is intimately 


concerned with the project, recent- 
ly cited the fact that two American 
mining engineers from the Bureau 
of Mines were now in Mexico as- 
sisting the Government in work- 
ing out ore extraction processes. 
Also, many American geologists 
have been sent to Brazil in the last 
seven years to assist that country 
in locating and mapping its stra- 
tegic minerals. The largest deposits 
of manganese in the Western Hemi- 
sphere have thus been discovered. 

We feel that American firms in 
the mineral industry should co- 
operate to the fullest extent in 
these plans to promote world re- 
covery, as many of them are now 
doing. Interested individual engi- 
neers should get in touch with the 
Department of State, Washington. 


Arkansas Bonanza 


Large mining companies have many 
offers of properties, and some of 
these offers are accompanied by re- 
ports that arouse the risibilities 
of the exploration engineers. Jack 
Baragwanath sends us a sample, a 
report of a mineral occurrence on 
a certain Arkansas farm which we 
will call the Smith farm, just to 
hide its identity and protect Free- 
port Sulphur from too much com- 
petition in securing an option: 
“The starting point for the loca- 
tion of minerals is at the southeast 
corner of the Smith farm. The lead 
is located 1000 ft west of the said 
starting point and the vein runs 
thence northerly 1122 ft and av- 
erages 148 ft in width and about 
25 ft thick. The ore is about 20-25 
ft below the surface of the farm. 
The silver pocket is located 800 
ft west of the starting point, 
thence north 300 ft to center of 
pour-out, thence north 200 ft to 
northerly edge of pocket. The 
pocket is 200 ft across at its widest 
part and about 38 ft thick. The 
ore is about 28 ft below the sur- 
face. There is a silver-copper vein 
about 15 ft wide through the pour- 
out at about 2000 ft down that 
runs the entire length of the Smith 
farm. The probable depth of the 
vein is about 1000 ft. [Then comes 
similar data about a copper pocket. ] 
“The Smith farm is one of the 
best that I have found in Ark.... 
There is a fortune in either of the 
three minerals. . . . The silver and 
copper were deposited in a molten 
form from a volcano and the lead 
was formed through filtration.” 
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The Secretary of the Institute plans 
to be at the following places in 
the month of October: 


Oct. 1. St. Louis and Rolla, Mo. 

2. Baxter Springs, Kans. 

3. Dallas 

4. Austin 

5-7.San Antonio (Petroleum 

Division) 

8. Austin 

10. Carlsbad, N. Mex. 
11. El Paso 

12. Silver City, N. Mex. 
13. Morenci, Ariz. 
14. Miami and Superior, Ariz. 
15. Tucson 
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16. Tucson and Ajo, Ariz. 
17. Ajo 

18. La Jolla, Calif. 

19-20. Los Angeles (Divisional 


Meeting) 

21. Jerome, Ariz. 

22. Albuquerque 

24. Wichita 

26. French Lick, Ind. (Fuels 
Conference ) 

27. La Fayette, Ind. 

28. Chicago (ECPD Annual 


Meeting) 
Mr. and Mrs. Robie are driving and 
are planning to visit as many Local 
Sections and Affiliated Student So- 
cieties as possible en route. 








Fuels and Domestic Security 


Fuels of the future, and their re- 
lationship to the domestic security 
of the United States will He dis- 
cussed at the 29th annual meeting 
of the American Petroleum Insti- 
tute in Chicago, Nov. 7 to 10. The 
fuels session will be held in the 
grand ballroom of the Stevens Ho- 
tel on Thursday morning, Nov. 10. 

The forum will be opened with 
papers by W. M. Holaday of the 
Socony-Vacuum Oil Co., New York 
City, and W. G. Whitman of MIT. 
Holaday will discuss such questions 
as these: For maximum efficiency 
and conservation of our resources. 
should we use coal, liquid fuels, or 
gas? Which is best for power pro- 
duction, steam or internal com- 
bustion engines? What should be 
the fuel for steam power, coal, oil, 
or gas? What should be the fuel 
for internal combustion engines, 
Diesel fuel or gasoline ? 

Whitman will give his opinions 
on these questions: Who holds the 
responsibility for National Secur- 
ity? What about the fuel require- 
ments for the next war? 

Other Whitman questions revolve 
around these points: Timing of dis- 
covery and development—-What is 
best for our country? Stockpiling 
versus imports—-What should we 
do? Should we conserve our crude 
reserves and go the synthetic route, 
and if we do go the synthetic route 
what should we use in the pro- 
duction of synthetic fuels - gas, 
bunker oil, shale, or coal ? 
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In Changing Your Address 

When notifying AIME headquar- 
ters of a change of address, or of 
company position or affiliation, 
please mention the Branch of the 
Institute to which you belong 
Mining, Metals, or Petroleum. This 
will make for a more expeditious 
handling of the change and will 
facilitate the preparation of vari- 
ous reports. A new Directory will 





President Young has already vis- 
ited the Oklahoma City, El Paso 
Metals, Southwestern New Mexico, 
Carlsbad Potash and San Juan Sec- 
tions of the AIME. Members in the 
following areas will have a chance 
to meet him as he continues his 
tour: 
Oct. 1. Colorado School of Mines 
4. Southeast Section, Bir- 
mingham 
5. Univ. of Alabama, Tusca- 
loosa 
6. Petroleum Branch, San 
Antonio 
10. New Mexico School of 
Mines, Socorro 
11. Colorado Section, Denver 
12. Utah Section, Salt Lake 
City 
14. Montana Section, Butte 
14. Columbia Section, Wal- 
lace 
15. Univ. of Idaho and Wash- 
ington State Student 
Chapters, Moscow 
17. North Pacific Section, Se- 
attle 
19. CIMM meeting, Van- 
couver 





PRESIDENT YOUNG ON TOUR 


be issued next spring; listings will 
be the same as in the 1948 Direc- 
tory unless the Secretary’s office 
has been notified of a change. 


Gerow CIMM Secretary 


Carlyle Gerow took office as secre- 
tary-treasurer of the Canadian In- 
stitute of Mining and Metallurgy 





The AIME wishes him 
every success in his new post and 
anticipates a continuation of the 
fine fraternal spirit and co-opera- 
tion that has characterized rela- 
tions between our two institutes. 


on Oct. 1. 





20-21. Southern California 


Section, Los Angeles 


26. Coal Division, French 
Lick 

27. Illinois Inst. of Tech., 
forenoon. 

27. Univ. of Wisconsin, after- 

noon 

28. Michigan College of 
Mines, Houghton 

29. Upper Peninsula Section, 
Ishpeming 

Nov. 7. Boston Section 


8. Tri-State Section, Joplin 
(Tentative) 

9. Kansas Section, Wichita 

Arizona Section, Tucson 

Lehigh Valley Section 

Luncheon (Tenta- 


tive) 
Dec. 7. New York Section 
15. Coal Mining Institute, 
Pittsburgh 
Jan. 9. Delta Section 
10. Gulf Coast Section 
11. North Texas Section 
16. East Texas Section 
(Above Jan. dates tenta- 
tive) 
19. Ohio Valley Section 
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John Eliot Allen has joined the de- 
partment of geology at the New 
Mexico School of Mines, Socorro. 
He had been at Penn State. 


J. W. Allingham, 509 7th St., Calu- 
met, Mich., is a geologist with the 
U. S. Geological Survey. 


H. I. Altshuler has left Peru, where 
he was general manager of the 
Vanadium Corp. of America, to take 
the post of general manager for 
Frontino Gold Mines Ltd. in Colom- 
bia, now under the technical direc- 
tion of the Gold Fields American 
Development Co., of London and 
New York. Mr. Altshuler’s new ad- 
dress is care of Frontino Gold Mines 
Ltd., Segovia Antioquia, via Otu, 
Colombia. 


Robert B. Anderson is on a year’s 
leave of absence from the Inland 
Steel Co. to get a degree in electrical 
engineering at VPI. 


Robert H. Arndt is a professor in 
the department of geology at the 
University of Arkansas, Fayette- 
ville, Ark. 


H. J. Ashe, recent graduate of the 
Colorado School of Mines, has a job 
with the Inspiration Copper Co. His 
address is Box 96, Inspiration, Ariz. 


L. J. Barraclough, chief mining en- 
gineer to the 3,000 - ton - per - day 
Indian coal company, Messrs. An- 
drew, Yule & Co., visited the States 
on business and as the delegate of 
the Mining, Geological and Metal- 
lurgical Institute of India to the UN 
Conference on the Conservation and 
Utilization of Natural Resources in 
August. An authority on hydraulic 
stowage in Indian mines, he holds 
several government appointments. 

Mr. Barraclough left New York 
on his way home early in Septem- 
ber after visiting coal mining prop- 
erties in Pennsylvania. He suggests 
that any AIME members wishing to 
visit India should get in touch with 
P. K. Ghosh, Honorary Secretary of 
the Mining and Geological Institute 
of India, care Geological Survey of 
India, Calcutta, who will arrange 
for a proper reception. 


H. L. Batten, who for some years 
has been consulting engineer for 
Canadian Exploration, Ltd. and 
manager of the Emerald Tungsten 
Project, Salmo, B. C., has estab- 
lished an office at 704 Birks Bldg., 
Vancouver, B. C., and will carry on 
a general consulting practice special- 
izing in development projects in 
3ritish Columbia. 


Jacob P. Berry for the past two 
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years had been general superin- 
tendent of Moccasin Mines, Ltd., at 
Watson Lake, Yukon Territory. Re- 
cently he resigned this post to be- 
come manager of the United Mining 
and Dredging Co. operating in the 
Cariboo area of British Columbia. 





J. J. Kelleher 


J. J. Kelleher has been made as- 
sistant sales manager, a newly 
created post, for the Hercules 
Powder Company’s explosives de- 
partment. For several years he was 
manager of the Company’s contrac- 
tors division. He has worked on 
some of the major construction jobs 
in the country. 





Dwight L. Harris 


Dwight L. Harris resigned as as- 
sistant professor of metallurgy in 
the School of Mines at Washington 
State to continue graduate work at 
MIT. A research assistantship at 
the Institute in radioactive tracer 


Personals 


investigations has been granted him. 
He expects to complete work for a 
doctorate at the same time. 


J. T. Boyd has an avocado grove 
near Carlsbad, Calif., and although 
somewhat slowed down by Parkin- 
son’s disease, has been making mine 
examinations in California, Nevada, 
and Mexico. 


Walter W. Bradley married the 
former Mrs. John R. Roberts last 
April. While on a trip to the East 
Coast in August they stopped in at 
AIME headquarters. 


Lloyd D. Brownson is assistant to 
the engineers of the U. S. Smelting 
Refining and Mining Co., at Lark, 
Utah. 


E. L. Bruce, Miller Memorial pro- 
fessor and head of the department 
of geology at Queen’s University, 
Kingston, Ont., has been elected 
vice-president of the Society of 
Economic Geologists for 1950. 


R. D. Bradford, of San Francisco, 
has been named general manager of 
the Utah department of the Ameri- 
can Smelting and Refining Co., suc- 
ceeding W. J. O’Connor, who retired 
on May 1. Mr. O’Connor had served 
AS&R for 39 years, and spent 32 of 
them in Utah. Mr. Bradford joined 
the Company in 1926, and has 
worked in its New York, East Hel- 
ena, Mont., and El Paso, Texas, op- 
erations. 


J. Ross Clare, formerly with the 
Lamaque Mining Co., can now be 
reached in care of the Canadian 
Johns Manville Co., Matheson, Ont. 


Frank A. Colbert is in Rancagua, 
Chile, working as junior mine shift 
boss for the Braden Copper Co. 


W. A. Coster, formerly with the 
Demerara Bauxite Co., is carrying 
out an assignment for the Afghani- 
stan Government. 


Robert I. Davis is working for Cia. 
Minera Sta. Maria del Oro, Sta. 
Maria del Oro, Durango, Mexico. 


Danford J. Dodds is employed by the 
Bagdad Copper Corp., Bagdad, Ariz., 
as assayer-chemist. Prospecting is 
good in that area and excitement 
growing over the recent discovery 
of U,O, at the nearby Hillside mine. 


Mur! H. Gidel, chief geologist of the 
Anaconda Copper Mining Co., has 
been elected president of the Alumni 
Association of the Montana School 
of Mines for the ensuing year. 


T. R. Goedicke has left Sherwin 
Kelly Geophysical Services to return 
to the University of North Carolina, 
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Chapel Hill, where he is studying ant engineer with the Anaconaa Cop- Donald R. Haake, tormerly in the 
for his doctor’s degree in geology. per Mining Co., and can be reached _ production department of the Roch- 
at 2601 Princeton Ave., Butte, Mont. ester & Pittsburgh Coal Co., has 
gone to Wheeling, W. Va., as indus- 
Wm. A. Griffith, having completed trial engineer for the Valley Camp 
requirements for a master’s degree Coal Co. 
at MIT, where he was an instructor, George R. Haataja can now be 
has taken a job with the New Jersey reached in care of the Braden Cop- 


Patrick Green, formerly general 
mine foreman for Patifio Mines and 
Enterprises, may be reached tem- 
porarily at home, where his address 
is Box 622, Cashmere, Wash. 





Thomas A. Greene is now an assist- 


Zinc Co. at Palmerton, Pa. 





OCTOBER 


3 Boston Section, AIME. 

3-4 National Assn. of Corrosion En- 
gineers, Adolphus Hotel, Dallas, 
Texas. 

3-6 Assn. of Iron and Steel Engineers, 
William Penn Hotel, Pittsburgh. 

5 Chicago Section, AIME. R. S. 
Archer on “Temper Brittleness in 
Steels." 

5-7 Petroleum Branch, AIME, fall 
meeting, Plaza Hotel, San An- 
tonio, Texas. 

6 American Iron and Steel Insti- 
tute, Drake Hotel, Chicago. 

7 Columbia Section, AIME. 

10-14 American Society for Testing 
Materials, Fairmont Hotel, San 
Francisco. 

1! Delta Section, AIME. Discussions 
on company organization. 

11 East Texas Section, AIME. 

11-14 American Standards Assn., 
annual meeting, New York City. 

12 El Paso Metals Section, AIME. 

12 Southwestern New Mexico Sec- 
tion, AIME. 

12 San Francisco Section, AIME. 

13. New York Section, AIME. M. L. 
Haider on “Canadian Oil De- 
velopments." 

13 ASME, Metropolitan Section 
Night. 

13-14 Texas Mid-Continent Oil and 
Gas Association, annual meeting, 
Rice Hotel, Houston. 

14 Eastern Section, Open Hearth 
Committee, Iron and Steel Divi- 
sion, annual all-day fall meeting, 
Warwick Hotel, Philadelphia. 

14 Southwestern Section, Open 
Hearth Committee, Iron and 
Steel Division, Kansas City, Mo. 

14 Rio de Janeiro Section, AIME. 

17 Detroit Section, AIME. 

17-19 Institute ef Metals Division, 
AIME, fall meeting, Allerton 
Hotel, Cleveland. 

17-21 National Metal Congress and 
National Metal Exposition, Pub- 
lic Auditorium, Cleveland, Ohio. 

17-21 American Society for Metals, 
annual meeting, Cleveland, Ohio. 

17-21 American Welding Society, an- 
nual meeting, Cleveland, Ohio. 

17-23 AIEE, 1949 Mid-West meeting 
Netherland Plaza, Cincinnati. 

18 Gulf Coast Section, AIME. 

18 Washington, D. C., Section, 
AIME. 

19 Southwest Texas Section, AIME. 

19-20 Society for Non-Destructive 
Testing, Cleveland, Ohio. 

20 Carlsbad Potash Section, AIME. 

20 Utah Section, AIME. 

20-21 S. Calif. Section fall meeting, 
with Petroleum, Mining and 
Metals Branches, Los Angeles. 

21 Oregon Section, AIME. 





per Co., Rancagua, Chile. 





Coming Meetings 


24-28 Thirty-seventh National Safety 
Congress and Exposition, Chi- 
cago. 

25 Montana Section, AIME. 

26-27 Joint Fuels Conference, ASME- 
AIME, French Lick Springs Hotel, 
French Lick, Ind. 

28 Pittsburgh Section of Open 
Hearth Committee and Pitts- 
burgh Section, AIME, annual fall 
meeting, William Penn Hotel, 
Pittsburgh. 

28 Delta Section, AIME, Hallowe'en 
dance and buffet dinner, Metairie 
County Club, New Orleans. 

28-29 ECPD, annual meeting, Edae- 
water Beach Hotel, Chicago. 

31 Alaska Section, AIME. 


NOVEMBER 

| Society for Applied Spectroscopy 
New York City. 

1-5 Pacific Chemical Exposition, Cali- 
fornia Section, American Chemi- 
cal Society, San Francisco Civic 
Auditorium. 

2 Chicago Section, AIME. Ladies 
Night. J. P. Skinner on "Syn- 
thetic Sapphire." 

2-4 American Society of Civil Engi- 
neers, fall meeting, Washington, 
Med 

4 Columbia Section, AIME. 

7 Boston Section, AIME. 

7-10 AIChE, annual meeting, Pitts- 
burgh, Pa. 

7-12 International congress on tunne! 
driving in rock formation, organ- 
ized by the Societe de I'Industrie 
Minerale. Information on meet- 
ing available from French Mining 
Mission, 1322 I8th St., N. W., 
Washington, D.C. 

8 Delta Section, AIME. Problems 
of offshore drilling. 

8 East Texas Section, AIME. 

8-11 Industria! Minerals Division, 
AIME, Tampa, Fla. 

9 El Paso Metals Section, AIME. 

9 San Francisco Section, AIME. 

9 New York Section, AIME. Ladies 
Night. C. Goodman on "Atomic 


Energy.’ 

10-11 National Air Pollution Sym- 
posium, Huntington Hotel, Pasa 
dena, Calif. 


10-14 ASTM, first Pacific area no- 
tional meeting, San Francisco, 
Calif. 

11-12 Central Appalachian Section, 
AIME., and W. Va. Coal Mining 
Inst., Summit Hotel, Uniontown, 
Pa. 

11 Rio de Janeiro Section, AIME. 

12-14 Geological Society of America, 
annual meeting, Hotel Cortez, 

‘ El Paso. 

14 Arizona Section, AIME, annual 
meeting, Pioneer Hotel, Tucson. 


15 Gulf Coast Section, AIME. 
15 Washington, D. C., Section, 


AIME. 
16 Southwest Texas Section, AIME. 
16-18 Industrial Hygiene Foundation, 


14th annual meeting, Melion In- 
stitute, Pittsburgh. 

16-18 Geological Society of Amer- 
ica, annual meeting, Hotel Stat- 
ler, Washington, D. C. 

17. Carlsbad Potash Section, AIME. 

17. Utah Section, AIME. 


28-Dec. 3 22nd Exposition of Chem 
ical Industries, New York City. 

DECEMBER 

4-7. AIChE, national meeting Pitts- 
burah, Pa 


7 American Mining Congress, An- 
nual Business Meeting, New 
York City 

7-9 Eighth Annual Conference, Elec- 
tric Furnace Steel Committee 
Iron and Stee! Division, AIME 
Hotel William Penn, Pittsburgh 

8-10 Seventh Annual Conference, 
Electric Furnace Steel Commit- 
tee, lron and Steel Division, 
AIME, Hotel William Penn, Pitts- 
burgh. 


JANUARY 1950 

18-20 American Society of Civil Engi- 
neers, annua! meeting, New York. 

30 AIEE, winter meeting, New York. 


FEBRUARY 1950 

10 Southwestern Section, Open 
Hearth Steel Committee, Iron 
and Steel Division, St. Louis, Mo. 

12-16 Annual Meeting, AIME, Statler 
Hotel, New York City. 


APRIL 1950 

4-7 Nat'l Assn. of Corrosion Engi- 
neers, St. Louis. 

10-12 Open Hearth Conference, and 
Blast Furnace, Coke Oven and 
Raw Materials Conference, Neth- 
erlands Plaza Hotel, Cincinnati. 

19-21 American Society of Civil En- 
gineers, spring meeting, Los An- 
geles. 

23-26 American Ceramic Society, 
annual meeting, New York City. 

24-26 AMC Coal Convention, Neth- 
erlands Plaza Hotel, Cincinnati, 
Ohio. 

DECEMBER 1950 


7-9 Electric Furnace Steel Con- 
ference, Iron and Steel Div., 
Hotel William Penn, Pittsburgh. 


APRIL 1951 


2-4 Open Hearth and Blast Furnace, 
Coke Oven and Raw Materiak, 
Conference, Iron and Steel Divi 
sion, Statler Hotel, Cleveland, O. 





290 . . . Section 2 


AIME OCTOBER 1949 











Daniel A. Jones is employed by the 
Territory of Alaska as assayer and 
mining engineer at the Nome assay 
office. Most of the summer was 
spent in examinations and examin- 
ing samples to assay during the 
winter. It is his job to help further 
in every way possible the mining 
industry in northwestern Alaska. 


Peter Joralemon completed his 
studies at Harvard, receiving a doc- 
tor’s degree in geology, and is now 
working as a geologist for Getchell 
Mine, Red House, Nev. 


Lou D. Jordan, formerly general 
superintendent of the Consolidated 
Mines for the Benguet Consolidated 
Mining Co. in the Philippines, has 
returned to the Western Hemisphere 
to work for the San Francisco Mines 
of Mexico at,San Francisco del Oro, 
Chihuahua. 


Thomas F. Kearns was reelected last 
May as president of the Silver King 
Coalition Mines. At the same time, 
James Ivers became vice-president 
and general manager, and M. G. 
Heitzman took over as manager of 
operations. 


L. Russell Kelce of Kansas City has 
been elected to serve as a director 
of the National Coal Association. 
Mr. Kelce recently became president 
of the Sinclair Coal Co., and has 
been with that Company since 1924. 


John M. Kerr is now serving as gen- 
eral manager of the Berwind-White 
Coal Mining Co. in Windber, Pa., 
thus moving up from his former 
post as general superintendent. 


Daniel N. Klemme can be reached 
at the Hancock Oil Co. of California, 
2828 Junipero, Long Beach, Calif. 


R. P. Kinkel has resigned as man- 
ager of Buffalo Ankerite Gold Mines, 
Ltd., S. Porcupine, Ont. 


Mack C. Lake has been appointed 
consulting engineer exclusively for 
the Oliver Iron Mining Co. and other 
U. S. Steel Corp. subsidiaries. He 
will deal largely with the company’s 
ore developments in foreign fields. 


Stanley Lefond is working for the 
Mene Grande Oil Co., Apartado 234, 
Maracaibo, Venezuela. 


W. D. Lowry, until recently a geol- 
ogist with The Texas Co. in Cali- 
fornia, has joined the staff of 
Virginia Polytechnic Institute, 
Blacksburg, Va., as associate pro- 
fessor of geology. 


Robert C. McCain is working for 
the Frontier Refining Co. as an as- 
sistant geologist. Mail reaches him 
at Box 574, Durango, Colo. 


I. H. McLean has taken up an ap- 
pointment as a mining engineer in 
India and is addressed care of 
Agent, Central Provinces Manganese 
Ore Co., Nagpur, C.P., India. 


OCTOBER 1949 AIME 


Morris M. Menzies received his de- 
gree in geological engineering from 
the University of British Columbia, 
Vancouver, last spring, worked as 
a junior geologist for the Hudson 
Bay Mining and Smelting Co., and 
returned to Vancouver for post- 
graduate work this fall. 





Paul Klempner 


Paul Klempner and his wife recently 
arrived from Johannesburg, South 
Africa, for an extended tour of the 
United States. Mr. Klempner is a 
consulting engineer and just prior to 
his departure from South Africa he 
designed and supervised the erection 
of an asbestos plant and completed 
a number of surveys including re- 
ports on manganese, chromium, 
tungsten, and gold deposits. 


Charles S. Merriam has been ap- 
pointed head of the Solid Fuels 
Branch of the Mining and Geology 
Division, Natural Resources Section, 
SCAP, replacing Daniel J. Carroll, 
who has been transferred to the 
Economic and Scientific Section of 
SCAP as supervisor of coal produc- 
tion. The two men will co-ordinate 
the efforts of the two sections to 
keep coal production up, as well as 
to improve coal cleaning and prep- 
aration, use of mechanical equip- 
ment so far as is possible and to 
better utilization in Japan. 


Pomeroy C. Merrill has left his post 
with the Eastern Mining and Metals 
Co. in Malaya. An attack of pneu- 
monia forced him to take the first 
boat back to the States. Robert E. 
Tally, Jr., has taken over his job. 


Hugh D. Miser, of the U. S. Geo- 
logical Survey, nationally known 
expert on petroleum geology, re- 
ceived the degree of Doctor of Laws 
at the 75th commencement of the 
University of Arkansas. The cita- 
tion read: “your devotion to science 
and your high standards of scholar- 
ship and research have been a con- 
stant source of inspiration. You 
have explored many unknown paths 
of knowledge.” 


James W. Morgan became vice- 
president and general manager of 
the Ayrshire Collieries Corp. on 
Sept. 1. Connected with the coal in- 
dustry since he graduated from 
Lehigh in 1921, he worked for C. A. 
Hughes & Co. until accepting the 
post of assistant to the vice-presi- 
dent in charge of operations of 
Truax-Traer’s Eastern mines in 
1948. 


Alexander R. Mutch, formerly a 
student at Otago School of Mines, 
has the job of assistant geologist on 
a coal survey with the New Zealand 
Geological Survey, Balclutha, N. Z. 


E. N. Pennebaker expects to be in 
South Africa until the end of the 
year reviewing geological and ex- 
ploration problems for the O’okiep 
Copper Co. 


J. S. Peterson and his wife are on 
a round-the-world pleasure trip and 
will spend the remainder of the 
year in the States on business and 
vacation. Mr. Peterson is vice-presi- 
dent and assistant general manager 
of the Benguet Consolidated Mining 
Co., Baguio, P. I. 


R. E. O’Brien, who had been with 
the Mountain City Copper Co., is 
working for the Anaconda Copper 
Mining Co. at Conda, Idaho. 


H. Gordon Poole, who had a year’s 
leave of absence from his post as 
professor of mining engineering at 
the University of Washington, is re- 
turning from Mexico City where he 
was attached to the American Em- 
bassy as a mining and metallurgical 
consultant of the Bureau of Mines 
to the Mexican Government. 


H. N. Propp has been made assistant 
district manager, central territory, 
crusher and process machinery divi- 
sion, Nordberg Mfg. Co. He has 
transferred to Milwaukee, Wis., 
from the San Francisco district of- 
fice where he served as sales engi- 
neer for the past year. 


Norman Phillips recently joined the 
chemical laboratory staff of the re- 
search and development department 
of the Babcock & Wilcox Co. in Alli- 
ance, Ohio. 


James Quigley has completed a 
month’s study of the Marysvale, 
Utah, uranium district for the Cen- 
tennial Development Co. Harold B. 
Spencer is president of Centennial 
and is in charge of the Company’s 
shaft sinking and tunnel driving ac- 
tivities. 

P. H. Reagan, consulting mining en- 
gineer of Hye, Texas, returned from 
Nicaragua and has gone to West- 
ern Australia. He expects to return 
to his office in December. 


Robert St. Clair is employed by the 
Carnegie-Illinois Steel Co. at their 
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Ohio district works as a process en- 
gineer. 


Raymond E. Salvati, operating vice- 
president of the Island Creek Coal 
Co., was elected president of the 
Boston, Mass., Company at the June 
meeting of the board. 


H. Sano, who retired as professor of 
the College of Engineering at Tokyo 
Imperial University to act as direc- 
tor of the Coal Board, is now Emeri- 
tus Professor at the University. As 
director of the Coal Board he en- 
deavored to increase coal production 
in Japan in co-operation with of- 
ficials of the Allied Powers, among 
whom he found many AIME mem- 
bers. 


Hans H. Schou can be reached at 
the Frontino Gold Mines, Ltd., Se- 
govia, Antioquia, Colombia. 


George P. Schubert, since the clos- 
ing of the Copper Range Smelter, 
has taken over as professor in 
charge of shops and drawing at 
Michigan College of Mining and 
Technology. 


Munshi Lal Sethi has been minerals 
adviser to the Government of Jaipur 
since February. Eighteen different 
Indian States have formed the new 
province of United States of Rajas- 
than, covering an area of about 
125,000 sq mi. In June Mr. Sethi 
received appointment as director of 
mines and geology to this new 
province in addition to his duties as 
minerals adviser. 


Joseph G. Sevick graduated from 
the Missouri School of Mines in May 
and has become associated with the 
research department of the zinc di- 
vision of the St. Joseph Lead Co., 
Monaca 7, Pa. He lives at 1200 
Penn Ave., New Brighton, Pa. 


A. Ben Shallit has been appointed 
superintendent of Carbonate Mines, 
Inc., Bald Butte, Mont. 


James C. Shields, II, since last 
November has been doing geolog- 
ical field work in Cuba, practically 
all in Oriente Province. He is resi- 
dent geologist for Geological Engi- 
neering Consultants (Cuba), Inc., in 
Havana. 


Carl W. Sinclair retired from the 
staff of John A. Roebling’s Sons Co. 
on July 1. He can be reached now 
at the Galigher Co., 545 W. 8th S., 
Salt Lake City 8. 


L. E. Sinclair has resigned from 
Mount Isa Mines, Ltd., to go to 
New Caledonia, where he will be in 
charge of Establissement Baelande’s 
mining interests in that island. 


James T. Smith, who had been study- 
ing at the University of British 
Columbia, can be reached in care 
of Roan Antelope Copper Mines, 64 
East Rand, Luanshya, N. Rhodesia. 
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Francis B. Speaker has transferred 
to the New York City office of 
Hewitt-Robins, Inc. As field engi- 
neer he will work out of the New 
York office for both Robins con- 
veyors division and Hewitt rubber 
division. 

Carsten Steffens has resigned as 
assistant director of Stanford Re- 
search Institute to take the post of 
associate professor of chemistry at 
the University of New Mexico in 
Albuquerque. 


A. George Stern, former chief of 
the western research division of the 
Westvaco Chlorine Products Corp., 
is Pacific Coast manager of the Hey- 
den Chemical Corp., San Francisco. 
His home address is 764 Forest Ave., 
Palo Alto, Calif. 





Edward M. Thomas 


Edward M. Thomas heads the Bu- 
reau of Mines newly established 
roof-control section of the health 
and safety division; the section will 
further the attack on the No. 1 
killer in the nation’s coal mines, fall- 
ing rock and coal. While a major 
project of the new section is the 
adaptation of suspension roof sup- 
port to more general use in mining, 
it will attack all phases of the roof- 
control problem through education, 
investigation, and research. 


John K. Stewart is an engineer in 
training with Hollinger Consoli- 
dated Gold Mines Ltd., Timmins, 
Ont. His address in Timmins is 11 
James Ave. 


H. W. Straley, II, consulting geo- 
logical and geophysical engineer, 
after spending a year in eastern 
Oklahoma has moved his office from 
Friendship Station, D. C., to Box 
68, Princeton, W. Va. Temporarily 
he may be reached at 1459 Cameron 
Terrace, Drury Hills, Atlanta, Ga. 


H. S. Taylor, who has been general 
counsel and vice-president in charge 
of’ mining operations, is the new 
president of the 95-year old iron 
ore, coal, and lake shipping con- 


cern, Oglebay, Norton and Co. Mr. 
Taylor was engaged in law practice 
for several years before joining the 
Company and is active now in many 
associations. 

Alberto J. Terrones L., after spend- 
ing a 4% month leave in Mexico 
visiting operations there, returned 
to the Cerro de Pasco Copper Co. 
and his new job of geologist of the 
Cerro de Pasco division. 


Gustave W. Voelzel and his wife 
made a six week trip this summer 
through Canada and New England. 
They visited AIME headquarters in 
New York City and returned to El 
Paso, Texas, by way of Niagara 
Falls. 

J. K. Whatmough was appointed 
mine manager of Starratt Olsen 
Gold Mines, Ltd., Madsen, Ont., on 
June 1. 


J. A. Willcox has a job with the 
Polaris-Taku Mining Co. in Tul- 
sequah, B. C. 


Alexander N. Winchell, after an in- 
teresting year as visiting professor 
of geology at the University of Vir- 
ginia, has returned to his home at 
88 Vineyard Rd., New Haven, Conn., 
where he will resume his editorial 
and consulting work in the field of 
r\ineralogy and crystallography. 


P. F. Yopes is employed as a mining 
engineer with the safety division of 
the Bureau of Mines, working out 
of the Seattle office. 


—In the Metals Branch — 


Edgar C. Bain, vice-president in 
charge of research and technology 
at the Carnegie-Illinois Steel Co., 
will have two medal-receiving days 
in October. On the 19th he will get 
the John Price, Wetherill Medal of 
the Franklin Institute of the State 
of Pennsylvania, awarded for dis- 
covery or invention in the physical 
sciences or for new and important 
combinations of principles or meth- 
ods already known. On Oct. 20 he 
will receive the Gold Medal of the 
ASM (see September Personals). 


C. G. Benson, who has been with 
General Electric since graduation 
from Harvard, helped set up the 
Company’s new plant in Brockport, 
N. Y. The major portion of his 
work has been in manufacturing 
methods and plant layout, with 
some specializing in plastic molding. 


John O. Cartledge recently was pro- 
moted from the post of shift super- 
intendent to assistant works metal- 
lurgist at the Port Pirie works of 
the Broken Hill Associated Smelters 
Pty. Ltd. 


R. H. Covington has changed his 
address from the American Zinc Co. 
of Illinois, Dumas, Texas, to the 
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American Zinc Oxide Co., P. O. Box 
327, Columbus 16, Ohio. 


H. R. Dahlberg has left his post as 
assistant professor of industrial en- 
gineering at Oregon State and has 
joined the Twin City Testing and 
Engineering Laboratory as _ super- 
visor in the mechanical and metal- 
lurgical department in St. Paul, 
Minn. 


Reginald S. Dean, metallurgical en- 
gineer and consultant of Washing- 
ton, D. C., has moved his offices to 
6000 34th Place, N.W., Washington 
15. Dr. Dean is also president of 
R. S. Dean Laboratories, which has 
just moved into its own laboratory 
and office building at 5810 47th Ave., 
Riverdale, Md., just outside Wash- 
ington. 


Robert A. Eastman has the job of 
chemist at the Great Falls reduc- 
tion works of the Anaconda Copper 
Mining Co. He can be reached at 


821 3rd Ave. S.W., Great Falls, 
Mont. 
John E. Gaus has left the ranks of 


metallurgists to enter the broader 
field of the entire mineral industries 
as curator of the Mineral Industries 
Museum at Penn State. 


Robert E. Hagen is working in the 
research laboratory of the Oliver 
Iron Mining Co. in Duluth, Minn. 


E. Hartshorne has transferred to 
New Haven, Conn., where he is as- 
sistant director of research and de- 
velopment for Winchester Repeat- 
ing Arms Co., division of Olin In- 
dustries. 

Robert H. Jacoby is chief metal- 
lurgist of the Key Co. 2700 
McCasland Ave., East St. Louis, IIl. 


T. G. Johnston, Jr., after receiving 
his degree in metallurgical engi- 
neering from Purdue in June, ac- 
cepted the job of junior metallurgist 
in the metallurgical department of 
the National Tube Co. in Lorain, 
Ohio. 


Jerome W. Kaufman, a recent Le- 
high graduate, has a job as metal- 
lurgist at the Naval Air Material 
Station, Johnsville, Pa. 


William C. Leslie, who has been a 
student at Ohio State, is working 
in the research laboratory of the 
U. S. Steel Corp. at Kearny, N. J. 


Francis F. Lucas has retired from 
the Bell Telephone Laboratories. He 
can be reached at his home, 245 
Rutledge Ave., East Orange, N. J. 
N. E. Nilsen has been promoted to 
chief general manager of the Em- 
peror, Loloma and Dolphin Mining 
Companies, with headquarters in 
Melbourne, Australia. Former gen- 
eral manager of the companies’ 
properties at Vatukoula, Fiji, he 
will spend about half his time there. 


Elliott S. Nachtman has been named 
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instructor in metallurgical engineer- 
ing at the Illinois Institute of Tech- 
nology. He had served as a chemist 
for the Harshaw Chemical Co. and 


held a similar job with the Argonne 
National Laboratory. 





Donald M. Liddell catches up with the 


news; the man behind him is unknown. 


Donald M. Liddell returned to New 
York City in August after a 2% 
months’ professional trip to Eng- 
land and the Continent, which 
included participation in the Empire 
Mining and Metallurgical Congress. 





Eric G. Peterson 


Eric G. Peterson has been appointed 
general manager of the Peabody 
Engineering Corp., New York City, 
and will continue as general sales 
manager of all the Company’s prod- 
ucts in all divisions. Already known 
as one of industry’s leading designers 
of combustion equipment, Mr. Peter- 
son’s new duties will broaden his 
supervision and interest to include 
the activities and welfare of all the 
Peabody offices and _ subsidiaries 
throughout the world. 

Fred D. Rosi, formerly at the Ham- 
mond Metallurgical Lab., Yale, is 


now reached at the Research Lab- 
oratories, Sylvania Center, Bayside, 
Be es 


John W. Pugh is with the General 
Electric Co., Rm. 522, Bldg. 5, 
Schenectady, N. Y. 


Waldemar P. Ruemmler has _ suc- 
ceeded G. E. Johnson as manager of 
the East Chicago plant of the Eagle- 
Picher Co. He joined Eagle-Picher 
in 1948 and has been successively in 
charge of research and development, 
and acting superintendent at East 
Chicago. Prior to this affiliation he 
was associated with Battelle Me- 
morial Institute. 

Edgar Sengier, managing director 
and chairman of the executive com- 
mittee of Union Miniere du Haut- 
Katanga, has been honored by the 
French Government with the order 
of Commander of the Legion of 
Honor. This high decoration, to- 
gether with the U. S. Medal for 
Merit and the Commander of the 
British Empire previously conferred, 
are in recognition of the outstand- 
ing services rendered by Mr. Sen- 
gier during the war years to 
Belgium’s three great allies. 


Morris A. Steinberg has been made 
a member of the board of directors 
of Horizons, Inc., of Princeton, N. J., 
and Cleveland, Ohio. The war had 
interrupted his studies, but after 
receiving his doctorate in physical 
metallurgy in July of 1948 he joined 
Horizons, Inc., and in March 1949, 
was appointed head of the metal- 
lurgy division. 


John E. Stukel, Jr., has joined the 
operating department of the Youngs- 
town Sheet and Tube Co. as a de- 
velopment engineer. He was as- 
sistant professor at Carnegie In- 
stitute of Technology. 


John M. Thomas, research associate 
at the University of Michigan, has 
a new address at 3147 Vassar St., 
Dearborn, Mich. He is metallurgical 
engineer with the Hoskins Mfg. Co., 
of Detroit. 


George H. Thurston, formerly with 
American Smelting and Refining at 
Selby, Calif., is now metallurgist 
with the Hall-Scott motor division, 
ACF-Brill in Berkeley. 


William V. Ward, who has been 
with the Division of Industrial Co- 


operation at MIT doing research 
work sponsored by the Atomic 
Energy Commission during’ the 


summer, plans this fall to enroll in 
the graduate school at MIT to 
start work towards the degree of 
science doctor in metallurgy. His 
wife and son accompanied him to 
Massachusetts from the University 
of Arizona with which he was con- 
nected in a student-instructor capac- 
ity. Their new address is 349 West- 
gate West, Cambridge, Mass. 
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W. E. Mahin 


W. E. Mahin, chairman of metals 
research at Armour’ Research 
Foundation of the Illinois Institute 
of Technology, has been named di- 
rector of research. He heads a 
group of 411 scientists, engineers, 
and technicians who are working on 
125 active research projects for in- 
dustrial and government sponsors. 
For ten years previous to his join- 
ing the Research Foundation in 
1947, Mr. Mahin was in charge of 
metallurgical engineering at the 
Westinghouse Electric Corp., Pitts- 
burgh. 


Ervin E. Underwood, after obtain- 
ing his B.S. degree in metallurgical 
engineering at Purdue, has moved 
to MIT for graduate work in their 
school of metallurgy. 


B. H. Wadia has gone to Oroya, 
Peru, to work for the Cerro de Pasco 
Copper Co. 


—In Petroleum Circles — 


Roy F. Beery, Jr., formerly with the 
Shell Oil Co., has become division 
superintendent for the Danciger Oil 
and Refining Co., Norman, Okla. 


George W. Burgess, junior exploita- 
tion engineer with the Shell Oil Co., 
can be reached in care of the Com- 
pany, Box 488, Denver City, Texas. 


Robert A. Coleman is a petroleum 
engineer trainee with the Gulf Oil 
Corp., with a mailing address at 
General Delivery, Kermit, Texas. 


James Terry Duce is now residing 
in New York City, having moved 
from Washington, D. C., when 
executive offices of the Arabian 
American Oil Co., of which he is a 
vice-president, were established in 
the former city. 


Thomas M. Esmond, who graduated 
from Texas Tech with a B.S. degree 
in petroleum geology last May, is 
employed by R. C. Lipscomb Oil 
Producer in San Antonio, Texas, as 
a geologist. 
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Martin Felsenthal joined the Con- 
tinental Oil Co at Ponca City, Okla., 
on Aug. 1, to work as research en- 
gineer in the production laboratory 
of the Company’s research and de- 
velopment department. Recently he 
received his M.S. degree in petro- 
leum engineering from Penn State. 


Lester S. Grant went into full re- 
tirement as vice-president of the 
Franco Wyoming Oil Co. and vice- 
president and manager of McElroy 
Ranch Co. on June 1. In July he 
and Mrs. Grant made a three week 
pleasure trip to Alaska and expect 
to attend the 75th anniversary of 
the Colorado School of Mines. He 
can be reached care of McElroy 
Ranch Co., Box 912, Midland, Texas. 


Diego Henao-Lindofio is with the 
Servicio Geolégico Nacional de Co- 
lombia, Bogota, as a geologist. 





Herbert A. Koch 


Herbert A. Koch, general sales en- 
gineer for Dowell Incorporated in 
Tulsa, has been appointed head of 
the Fort Worth, Texas, office. Sales 
co-ordinator in the Fort Worth- 
Dallas area, he will have special 
responsibilities throughout Texas, 
Louisiana, and New Mexico. An 
alumnus of the University of Okla- 
homa, Mr. Koch has been with 
Dowell since 1944 and has received 
special training with the Company 
in electric pilot services. 


Bart W. Gillespie is general man- 
ager for the Mexican American In- 
dependent Co., Reforma No. 1, 
Despacho 204, Mexico, D.F., Mexico. 


William R. Goodier, formerly as- 
sociated with the Shell Oil Co. in 
Great Bend, Kans., is now employed 
by the Barnsdall Oil Co., Newhall, 
Calif., as a petroleum engineer. 


J. T. Holten, Jr., recent graduate of 
the University of Oklahoma, is 
working as an engineer for the Mid- 
Continent Petroleum Corp., Semi- 
nole, Okla. 


M. King Hubbert, associate director 
of research of the Shell Oil Co. ex- 
ploration and production research 
laboratory, served as a U. S. dele- 
gate to the United Nations Scientific 
Conference on Conservation and 


Utilization of Resources held at 
Lake Success, N. Y., Aug. 17 to 
Sept. 6. 

Robert K. James is working at 


Eunice, N. Mex., as a petroleum en- 
gineer trainee with the Magnolia 
Petroleum Co. 

Howard F. Johnston, district geolo- 
gist for the Quaker State Oil Re- 
fining Corp., has been transferred 
from Newark, Ohio, to the newly 
opened production offices at Parkers- 
burg, W. Va. 

Paul S. Johnston has taken the post 
of professor of petroleum engineer- 
ing at Texas Technological College, 
Lubbock, Texas. 

Norris Johnston has been named 
president of the consulting firm 
Petroleum Technologists, Inc., in 
Montebello, Calif. For the past ten 
years he had been chief physicist in 
charge of production research for 
the General Petroleum Corp. Dur- 
ing this period he was assigned to 
Socony-Vacuum to set up their 
Dallas production research labora- 
tories. 

Gordon H. White recently resigned 
from the Shell Oil Co. to join the 
ranks of the independent operators. 
He has incorporated his own com- 
pany under the name of the Niles 
Oil Co., with headquarters at 1406 
M & W Tower Bidg., Dallas, Texas. 
His work with Shell had taken him 
to many of the oil producing areas 





Gordon H. White 


of this country; in 1938 he was sent 
to the Hague, Holland, returning to 
the Houston office in mid-1939. 

Eugene L. Davis, formerly general 
production superintendent for the 
Signal Oil and Gas Co., Los Angeles, 
has accepted the post of project 
manager of the Arctic Contractors, 
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Eugene L. Davis 


Fairbanks, Alaska. The Arctic Con- 
tractors, under contract to the Navy, 
are conducting oil exploration ac- 
tivities in Naval Petroleum Reserve 
No. 4, Point Barrow, Alaska. 


M. C. Leverett joined the NEPA 
(nuclear energy for the propulsion 
of aircraft) project at Oak Ridge, 
Tenn., as its technical director in 
June. The NEPA project is a divi- 
sion of the Fairchild Engine and 
Aircraft Corp. and its work is under 
the U. S. Air Forces. Mr. Leverett 
was formerly research associate with 
the Humble Oil and Refining Co. 


Arthur Maddox has been transferred 
from the International Petroleum 
Co., Barcelona, Venezuela, to the 
Carter Oil Co. in Tulsa, Okla. 


Melford F. Rabalais has changed his 
mailing address to Kerr-McGee Oil 
Industries, Inc., Sunray, Texas. 


Glenn Nelle has joined the General 
Petroleum Corp. as assistant man- 
ager of Rocky Mountain operations. 
Mr. Nelle had been in Venezuela 
with Socony-Vacuum. 


E. E. Rehn has announced his resig- 
nation as division geologist of the 
Western Division of the Sohio 
Petroleum Co., and is returning to 
Evansville, Ind., to open consulting 
geological offices at 308 Grein Bldg. 


Bruce H. Sage, professor of chemical 
engineering at California Institute 
of Technology, was given the new 
$1,000 Precision Scientific Co. award 
in petroleum chemistry at the re- 
cent national meeting of the Ameri- 
can Chemical Society. He is credited 
with having significantly enlarged 
the recoverable natural oil resources 
of the country during his nineteen 
years of research. 


N. van Wingen, professor of petro- 
leum engineering of the University 
of Oklahoma, has resigned to join, 
as vice-president, the consulting 
firm, Petroleum Technologists, Inc., 
in Montebello, Calif. Prior to join- 
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ing the University staff, he had been 
associated for nine years with the 
Richfield Oil Corp. 


Herbert N. Wade is with The Texas 


Co. in Buckeye, N. Mex., as an en- 
gineer trainee. 
Theodore G. Ward, Jr., has taken 


the job of junior engineer with the 
Atlantic Refining Co., Dallas, Texas. 


David B. Wilke, Jr., after gradua- 





Charles Worth Fowler, Jr. (Member 
1942), president of United Oilwell 
Service, Caracas, Venezuela, died 
Sept. 30, 1948. He was 49 years old. 
Most of Mr. Fowler’s career was 
spent in Mexico and South America; 





Charles W. Fowler, Jr. 


he had been with the Mexican Gulf 
Oil Co., Yacimientos Petroliferos 
Fiscales, Argentina, and the Pan- 
tepec Oil Co. of Venezuela. He was 
also a junior member of Brokaw, 
Dix, Garner & McKee. 
Paul Armitage (Member 1918), 
noted corporation lawyer and an ex- 
pert in taxation practice, died on 
June 28. Mr. Armitage was a mem- 
ber of the law firm of Armitage and 
Holloway in New York City, which 
firm had been counsel to the Wool- 
worth Estates, the United Verde Ex- 
tension Mining Co., the G. R. Kinney 
Co., to name but a few. Mr. Armi- 
tage graduated from Columbia Uni- 
versity in 1894 and from Columbia’s 
Law School two years later. He was 
admitted to the bar in the same 
year, and, in 1905, admitted to prac- 
tice before the U. S. Supreme Court. 
Mr. Armitage, a champion figure 
skater in his youth, was a founder 
of the New York Skating Club. He 
was also a member of the Academy 
of Political Science, the American 
Bar Association, and a director of a 
number of firms. 
Percy A. E. Armstrong (Member 
1924), a leader in the development 
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tion from the University of Kansas 
with a B.S. degree in petroleum en- 
gineering, was employed by the 
Skelly Oil Co. He is working in 
their New Mexico district and can 
be reached at Drawer D, Hobbs, 
N. Mex. 


Walter L. Williams is an engineer 
trainee with American Republics 
Corp., Silsbee, Texas. His address 
there is P. O. Box 451. 





of stainless steel, died on Aug. 7 
after a long illness. Born and edu- 
cated in England, he came to this 
country 30 years ago. Nationally 
recognized for his work in metal- 
lurgy, he was an early developer of 
stainless steel and held more than 
100 patents on steel alloys. Mr. 
Armstrong was a vice-president and 
general manager of the Allegheny 
Ludlum Steel Co. 


William Albert Baueris (Member 
1936), mining engineer of Seattle, 
Wash., died on Feb. 23 at the age of 
65. Mr. Baueris had a long and 
varied career in exploration, mining, 
construction, and manufacturing. It 
began in 1900 when he worked for 
five years as a structural draftsman 
and field superintendent for the Chi- 
cago Bridge and Iron Works. In 
1909, he graduated from the Mis- 
souri School of Mines, did some geo- 
logical reconnaissance, worked in 
the Homestake mine for a year, and 
then spent twelve years with the 
Puget Sound Bridge & Dredging Co. 
in Seattle. From 1922 to 1925 his 
were various activities associated 
with gold mining, and 1936 found 
him examining Bonanza Creek and 
Ungalik River deposits in the Nor- 
ton Sound area of Alaska.. Later, 
he headed the Ungalik Syndicate, 
finally retiring in 1942. 


William Bell (Member 1936), of 
Robinson, IIll., is dead. Mr. Bell, wko 
was born in Franklin, Pa., on Aug. 
29, 1874, had been an independent 
owner and operator of oil producing 
properties in Pennsylvania, West 
Virginia, Indiana, and Illinois, for 
the past 50 years. 


Necrology 


Date 
Elected Name Date of Death 
1897 Thomas J. Barbour Unknown 


1914 Z. T. Crittenden March 25, 1949 
1946 Henry Davenport Unknown 
1933 Carl Erickson June 28, 1949 
1919 Charles T. Evans May 13, 1949 
1938 Dwight H. Fortine Aug. 3, 1949 
1944 Russell J. Parker Sept. 9, 1949 
1928 R. C. Patterson April 3, 1949 
1920 E. T. Stannard Sept. 9, 1949 
1926 Arthur D. Storke Sept. 9, 1949 
1939 W. W. Taylor Unknown 
1920 C. Erb Wuensch Aug. 27, 1949 
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Walter Frederic Bart Berger (Mem- 
ber 1907), died on June 6. Born in 
Denver in 1877, he attended the 
Colorado School of Mines for a year 
after graduating from Yale. He 
spent some time in Japan for the 
Chipman Chemical Co. and upon his 
return opened an office in New York 
City. He later moved to Denver to 
form the partnership of Berger & 
Sayre, mining engineers, and subse- 
quently practiced independently. In 
recent years his home was in Vic- 
toria, B. C. 


Walton Ambrose Bishop (Member 
1945), died on June 10. He was 73 
years old. Mr. Bishop had been with 
the Pocahontas Fuel Co., in Poca- 
hontas, Va., for the past 43 years, 
and when he died, was the firm’s 
chief engineer. Mr. Bishop was born 
in Snowville, Va., and was familiar 
with “Snowville wood, iron, steel, 
textile and grain mill machinery, 
from childhood.” He was, for two 
years, operating engineer for the 
Radford Light and Power Co., then 
worked as an electrical engineer 
with the Virginia Iron Coal and Coke 
Co. before joining Pocahontas, in 
1901. 


Thomas Clark Botterill (Member 
1942), died on June 15, at the age 
of 56. Mr. Botterill was a Canadian 
citizen although he was born at 
Rock Springs, Wyo. He pursued 
various studies in civil and mining 
engineering, and began his career 
as a draftsman in 1907. The next 
25 years found him working as an 
engineer or superintendent on 12 
different Canadian mining proper- 
ties, including the Brittania Mining 
and Smelting Co., the Pacific Con- 
struction Co. In 1932 he formed his 
own consulting business, and from 
1932 until his death his activities 
included both consulting and man- 
agement work for numerous firms in 
British Columbia. His last position 
Was managing director for the Hed- 
ley-Monarch Gold Mines in Van- 
couver. 


John R. Comstock (Member 1920), 
general superintendent of the Pitts- 
burgh Coke & Chemical Co. since 
Dec. 20, 1943, died suddenly July 14, 
1949, at the Neville Island plant of 
the Company. 

Mr. Comstock’s outstanding per- 
sonality and long association in the 
Merchant Blast Furnace field had 
given him a host of admiring friends 
and a national reputation in blast 
furnace operation. 

A graduate of Stevens Institute 
of Technology in 1911 with a me- 
chanical engineering degree, Mr. 
Comstock started his steel expe- 
rience with the Pennsylvania Steel 
Co. at Steelton, where he became 
assistant superintendent of blast fur- 
naces. In 1921 he was made as- 
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sistant general manager of the 
Hanna Furnace Co. at Cleveland, 
and served in that capacity until 
1931. In 1933 he was appointed 
general superintendent of the Globe 
Iron Co. at Jackson, Ohio, until 
1943 when he became associated 
with the Pittsburgh Coke & Chem- 
ical Co. He was 58 years old at 
the time of his death. 


George Bradstreet Dodge (Member 
1939), vice-president of the Ameri- 
can Rubber Mfg. Co., San Francisco, 
died in 1948. Born in Waukeegan, 
Ill., in 1880, he held various posts in 
the East and in 1906 became vice- 
president of the Western Belting 
Hose Co., the Lightning Hose Rack 
Co. and American Rubber, which 
later absorbed Western and Light- 
ning. 





Louis W. Huber 


Louis W. Huber (Member 1937), 
vice-president of the National Mine 
Service Co., died Aug. 17, 1949. The 
suddenness of his death was a dis- 
tinct shock to his many friends and 
associates in many mining fields of 
the country. 

Born in Paris, Ill., May 13, 1899, 
his mining experience began early 
in life when he was but 15 years of 
age. He did everything there was 
to do in the underground operation 
of a coal mine from trapping and 
driving mule, on through coal load- 
ing, timbering, undercutting, elec- 
trical and mechanical repairs, main- 
tenance, to face bossing in order to 
pay his own way through high school 
and college. All this practical un- 
derground work stood him in good 
stead later in life. 

For two years after graduating 
from the University of Illinois in 
mining engineering in 1921, Mr. 
Huber was engaged in research work 
on mine ventilation and part-time 
teaching at his Alma Mater. Then 
he ‘took the iob of mine ventilation 
engineer in the Midwest for the B. 
F. Sturtevant Co. The fall of 1924, 


he joined the faculty of Carnegie In- 
stitute of Technology to teach min- 
ing engineering in the department of 
mining and metallurgy. 

Four years later he became asso- 
ciated with Mine Safety Appliances 
Co. as sales representative in Cin- 
cinnati, Ohio, and _ steadily pro- 
gressed in his work and responsibili- 
ties to become district manager. His 
service with this company extended 
over a period of 20 years, from 1928 
to 1948. 

On May 1, 1948, Mr. Huber was 
elected vice-president of National 
Mine Service Co. in charge of its 
two divisions in Kentucky, and all 
field operations and representatives 
in the states of Kentucky, Tennes- 
see, Illinois, and Indiana. His home 
and headquarters for many years 
were in Lexington, Ky. 

A foremost authority on mine ven- 

tilation, his services as a consultant 
were widely sought. In safety work, 
he served untiringly, and he was 
known throughout the country for 
his active participation and leader- 
ship in rescue work following many 
mine disasters. 
Tore Flygare (Member 1947), Swe- 
dish mining engineer, died in No- 
vember, 1947. Mr. Flygare, who had 
an E.M. degree from the Royal Uni- 
versity of Technology in Stockholm, 
had been with Philippine Iron Mines 
for four years. In 1941 he joined 
the International Engineering Corp. 
in Manila, and at the time of his 
death was working with the Boliden 
Mining Co. in Boliden, Sweden. 


Emil Gathmann (Member 1913), 
president of the Gathmann Engi- 
neering Co., the Gathmann Research 
Laboratories, Cantonsville, Balti- 
more, Md., former head of the Beth- 
lehem Steel Company’s ordnance de- 
partment, inventor of note, died on 
Aug. 23. Holder of more than 100 
patents for various types of metal 
he developed, he had invented a type 
of depth bomb to be used against 
submarines; many of his patents re- 
lated to naval ordnance, particularly 
for fuses. A native of Chicago, 
where he was born in 1874, Mr. 
Gathmann went to Baltimore in 1909 
after starting an engineering firm 
in New York. 

Virgil O. Harris (Member 1943) is 
dead. Born at Bison, Okla., in 1907, 
he took his B. S. degree from Okla- 
homa University. Following gradu- 
ation he joined the staff of the 
Humble Oil and Refining Co., with 
which he was associated at the time 
of his death. 

Joseph Samuel Henry (Member 
1918), mining engineer of Castle- 
maine, Vic., Australia, died on 
March 26. He was 73 years old at 
the time of his death. He received 
his technical education in Australia, 
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at the Technical College of Geelong 
in Victoria, worked for a time in 
London, and then was engaged in 
tin dredging operations in Siam and 
Australia. In recent years, before 
his retirement, he was a consulting 
engineer to the Austral Malay group 
and other companies “down under.” 


William D. Mark 
An Appreciation By W. W. LyTzEN 
William D. Mark (Member 1928), 
aged 44, mining engineer for the 
RFC, died suddenly of a heart at- 
tack on June 16 at his home in 
Chevy Chase, Md. 

3ill joined the geological depart- 
ment of the Anaconda Copper Min- 
ing Co. at Butte, after graduating 
from the Idaho School of Mines, and 
in 1933 went to South America with 
the Cerro de Pasco Copper Co. as a 
geologist. Upon his return to this 
country he joined the RFC as field 
representative in Boise, Idaho, and 
Spokane, Washington, and for the 
past 13 years has been with the 
Washington Office of that Corpora- 
tion. 

Bill Mark was highly regarded, 
not only for his great personal in- 
tegrity, but also for his integrity 
and ability in his profession. His 
sudden death came as a shock to his 
associates and many friends. 


Walter Miller (Member 1918), of 
Ponca City, Okla., is dead. Mr. Mil- 
ler was a vice-president of the Con- 
tinental Oil Co. in that city. Born 
in Switzerland in 1881, Mr. Miller 
had little formal education and 
worked, until 1909, as a machine 
hand, blacksmith’s helper, book- 
keeper, and cost accountant, at 
which time he joined the Tidewater 
Oil Co. in Bayonne, N. J. He began 
there as a clerk, and within eight 
years had advanced to process su- 
perintendent. In 1919 he became a 
consulting refining engineer in Tulsa, 
and two years later joined the Mar- 
land Refining Co. in Ponca City, as 
manager of manufacturing. In 1930 
he went with Continental Oil. 


Clarence J. Peterson (Member 1916), 
died on May 8. Born in Honolulu, 
T. H., in 1885, Mr. Peterson received 
an A.B. degree in geology and min- 
ing from Leland Stanford Junior 
University in 1910, and spent the 
first six years of his career doing 
exploration work in Venezuela for 
the Bermudez Co. of Trinidad, and 
as an examining mining engineer 
for the Tonopah Mining Co. in Ne- 
vada. He then served as a geologist 
with such firms as the Empire Gas 
and Fuel Co. and the Cities Service 
Gas Co. until 1930, when he joined 
the Texoma Natural Gas Co. in 
Amarillo, Texas, as chief geologist. 
He held this position at the time of 
his death. 
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Victor H. Wilhelm (Member 1921), 
Captain USNR, died at the Long 
Beach Naval Hospital on July 7 
after an illness of several months. 
He was 63 years of age, graduated 
as a geologist and mining engineer 





Victor H. Wilhelm 


from Stanford University in 1907, 
and followed mining and oil all of his 
life. After some years spent in all 
of the western states, Mexico, Can- 
ada, and Alaska, he settled down in 
California and was one of the early 
petroleum engineers of the State, 
being well known as an engineer and 
deputy supervisor with the Califor- 
nia State, Division of Oil and Gas, 
then known as the State Mining 
Bureau. He became chief petroleum 
engineer of the Old Petroleum Mid- 
way and California Petroleum Com- 
panies and continued as such when 
those companies became The Texas 
Co. He will be remembered by a 
host of friends as the sage of the 
local petroleum industry and for his 
friendliness, advice, and counsel 
given particularly to young geolo- 
gists and engineers. 

In February of 1941 he was called 
to active duty as Lieutenant Com- 
mander in the Naval Reserve in the 
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Total AIME membership on Aug. 31, 1949, wa 
15,870; in addition 4424 Student A ytes were 
enrolled. 


ADMISSIONS COMMITTEE 





James L. Head, Chairman; Albert J. Ph 
Vice-Chairman; George B. Corle T.B yu 
man, Ivan A, Given, Robert Hallett, R 
D. Mollison, and John S 

Institure members are r ow th 
as soon as the issue is receive rT ite 
ALABAMA 
Birmingham— DONOHO. CHARLES 
KERR. (C/S—-J-M). Chief metal- 
lurgist, American Cast Iron Pipe Co. 
ARIZONA 


Hayden—ELROD, SAM D. (C/S 


Office of Inspector Navai Petroleum 
Reserves in California and rose to 
the rank of Captain. He remained 
on active duty at the close of the 
war and has been the Inspector of 
Naval Petroleum Reserves in Cali- 
fornia since 1944. 


E. A. Cappelen Smith (Member 
1904), noted expert on metal refin- 
ing, and consulting metallurgical en- 
gineer with Guggenheim Brothers in 
New York City, died on June 25 at 
the age of 75. Mr. Smith originated 
the Guggenheim method of extract; 
ing nitrate from caliche, and an ex- 
traction process used at the Chiqui- 
camata plant of the Chile Explora- 
tion Co. His development of a 
method of basic copper converting 
was instrumental in revolutionizing 
the copper-smelting industry. 

Born in Trondheim, Norway, he 
graduated from the Technical Col- 
lege of Trondheim and came to the 
United States in 1893. He became 
a chemist for the Chicago Copper 
Refining Co., later served as super- 
intendent of Anaconda’s electrolytic 
copper refinery, metallurgical engi- 
neer for the Baltimore Copper 
Smelting and Rolling Co., and a con- 
sultant with ASARCO in New York. 
He joined the Guggenheim brothers 
in 1912. From 1925 to 1931 he 
served as president of the Anglo 
Chilean Nitrate Corp., managing 62 
per cent of all Chilean nitrate pro- 
duction. 

Mr. Smith was a director of the 
Chile Copper Co., and the Chile Ex- 
ploration Co. He held patents on 
processes used in the development of 
selenium, telluvium, platinum, and 
palladium from electrolytic copper 
refining slimes. His distinguished 
work in hydrometallurgy earned for 
him the gold medal of the Mining 
and Metallurgical Society of Amer- 
ica in 1920, the Norwegian decora- 
tion of Knight Commander with 
Star of the Order of St. Olaf, and 
Chile’s highest civilian honor, Knight 





Commander of the Order “Al 
Merito.” 
Membershi 
wire the Secretary's office, night message 
ect, if objection is offered to the admission 
any apclicant. Details of the objection should 
w by air mail. The Institute desires to ex 
tend its privileges to every person to whom it 
an be service but does not desire to admit 
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re orement; M, Member; J, Junior Member 
AM. A iate Member; S, Student Associate; F 
lur Fereia n Affiliate. 
S-J). Junior engineer, Kennecott 
Copper Corp. 
Superior—PELLETIER, JOHN DA- 
VID. (R, C/S—S-J). Geologist, 
Magma Copper Co. 
Tucson MARVIN, THOMAS 
CROCKETT. (C/S—J-M). 
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ARKANSAS 


Fayetteville-MATTHAEI, RICH- 
ARD. (C/S—J-M). General super- 
intendent, Corona Silica Corp. 
Malvern—SACKETT, EARL L. H. 
(C/S—J-M). Assistant division 
metallurgist, Baroid sales division, 
National Lead Co. 


CALIFORNIA 


Berkeley—-SMITH, EMORY. (M). 
Supervising engineer, California 
State Division, Industrial Safety. 
Chino—SHAFER, ROBERT ROY. 
(C/S—S-J). Engineer in training, 
tanolind Oil and Gas Co. 

ong Beach—-O’NEILL, DONALD 


BAILEY. (C/S—-S-J). Engineer 
trainee, Shell Oil Co. 

Los Angeles—CROG, RICHARD 
STANLEY. (C/S—J-M). Research 


group leader, Union Oil Co. of Cali- 
fornia. HAYASE, MASASHI. (C/S 
S-J). STERLING, MORTON 
ALAN. (C/S—S-J). Petroleum en- 
gineer, Eagle Oil and Refining Co. 
North Hollywood—-CABEEN, WIL- 
LIAM ROSS. (C/S—J-M). Owner, 
William Ross Cabeen and Associ- 
ates. 
Ojai—- McENTEE, JAMES ROB- 
ERT. (C/S—J-M). Senior me- 
chanical engineer, Shell Oil Co. 
San Francisco—GRAY, EDWARD 
GORDON. (C/S—AM-M). Project 
engineer, Goldfield Consolidated 
Mines. VER PLANCK, WILLIAM 
EVERETT, JR. (C/S—J-AM). Ju- 
nior mining geologist, California 
Division of Mines. 
San Marino —- HOPKINS, JOHN. 
(M). District manager, Kobe, Inc. 


COLORADO 


Climax — FROHLING, EDWARD 
SEBASTIAN. (C/S—S-J). Metal- 
lurgical testing engineer, Climax 
Molybdenum Co. 

Denver—BAKER, CROSBY FRED, 
JR. (C/S—J-M). Chief chemist and 
metallurgist, American Smelting 
and Refining Co. 


Ouray—GRIGSBY, HARRY GOR- 


DON. (C/S—S-M). Mill operator, 
Idarado Mining Co. 

Sargents DUNN, JAMES ED- 
WARD. (C/S—J-M). Superinten- 
dent, Callahan Zinc-Lead Co. 
Silverton ARCHIBALD, JOHN 
ELLIS. (M). Partner and mine 
— Lead Carbonate Mines, 
ne. 


CONNECTICUT 
Milford—SNYDER, JOHN ALDEN. 
(C/S—J-M). Research metallurgist, 
Remington Arms Co. 

GEORGIA 

Atlanta—COFER, HARLAND EL- 


BERT, JR. (C/S-—S-J). Teacher, 
Emory University. 

IDAHO 

Burke—POWERS, PHILIP PHI- 
NEAS. (C/S—S-AM). Surveyor, 


Hecla Mining Co. 
Kellogg—-HARDY, ROBERT MON- 


ROE. (AM). Assistant treasurer, 
Sunshine Mining Co. 

ILLINOIS 

Berwyn HRADECKY, FRANK 
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JOSEPH. (M). Chief draftsman, 
Open Hearth Combustion Co. 
Brookfield GRAY, VERNON 
MAX. (C/S—S-AM). Cast-house 
metallurgist, Reynolds Metals Co. 
Chicago—HATCH, GERALD GOR- 
DON. (C/S—S-J). Research metal- 
lurgist, Armour Research Founda- 
tion. 

Clarendon Hills—DUNN, RAY P. 
(C/S—J-M). Plant metailurgist, 
Doehler-Jarvis Corp. 
Evanston—ANDERSON, WALTER 
WILLARD. (R, C/S—JA-M). Tech- 
nical director, Western Division, 
Commercial Testing and Engineer- 
ing Co. 

Mt. Vernon—POMEROY, 
TER MITCHELL. (C/S—J-M). 
Technical representative, explo- 
sives, E. I. du Pont de Nemours and 
Co. 


CHES- 


INDIANA 

Evansville INGLE, WILLIAM 
DAVIDSON, JR. (C/S—J-AM). 
Combustion engineer, Ingle Coal 
Corp. 

Gary NAULT, WILLIAM AL- 
FRED. (C/S—J-M). Metallurgist, 


Carnegie-Illinois Steel Corp. 
Whiting—-GRAVES, DONALD B. 
(C/S—J-M). Physical metallurgist, 
Federated Metals division, Ameri- 
can Smelting and Refining Co. 


KANSAS 

Baxter Springs—HOCKER, RICH- 
ARD LESLIE. (C/S—S-J). Field 
engineer, Amerada Petroleum Corp. 


Belleville—ARROWSMITH, MUR- 
RAY REX. (C/S—S-J). Mining 
geologist. 

Burden—MORRIS, SAM J., JR. 
(C/S—S-J). Area engineer, The 
Texas Co. 

Eureka — ARNOLD, EDWIN 5S. 
(C/S—J-M). Assistant district 


superintendent, Phillips Petroleum 


Co. WITHERSPOON, PAUL 
ADAMS, JR. (C/S—J-M). Reser- 
voir engineer, Phillips Petroleum 
Co. 

Gorham—EHLERS, PETER LEE. 
(J). Junior petroleum’ engineer, 
Stanolind Oil and Gas Co. 
Independence LEE, THOMAS 


WILLIAM. (M). Production super- 
intendent, Union Gas System, Inc. 


KENTUCKY 


Lexington ROLL, WILLIAM 
HAYDEN. (M). Mining engineer, 


Department of Mines and Minerals, 
Commonwealth of Kentucky. 


Wheelwright—KURTYKA, JOHN 
CHESTER. (R, C/S—S-M). En- 
gineer, Inland Steel Co. 
LOUISIANA 

Hackberry SIMPSON, JOHN 
MILTON. (C/S—S-J). Petroleum 


engineer, Stanolind Oil and Gas Co. 
New Orleans - GRAHAM, WIL- 
LIAM JOSEPH. (C/S—S-J). Petro- 
leum engineer trainee, The Texas 
Co. 


MARYLAND 

Baltimore—HAYES, SELDEN C. 
(C/S—J-M). Superintendent, heat 
treating and pickling, rustless divi- 
sion, Armco Steel Corp. 


MASSACHUSETTS 
Waltham-—-CLEVENGER, GALEN 
WILLIAM. (C/S—J-M). Senior 
metallurgist, Division of Industrial 
Co-operation, MIT. 


MICHIGAN 

Ann Arbor—LANDES, KENNETH 
KNIGHT. (R, C/S—JA-M). Chair- 
man, department of geology, Uni- 
versity of Michigan. 

Detroit KLAPKA, KARL JE- 
ROME. (C/S—J-M). Field engineer, 
Wheel Trueing Tool Co. 
Ishpeming—AHL, WAYNE JOHN. 


(C/S—S-J). Mining engineer, In- 
land Steel Co. 
MINNESOTA 
Duluth WILLIAMS, MILTON 
FRIEL, JR. (C/S—J-M). Associate 


chemical engineer, Oliver Iron Min- 
ing Co. 
Hibbing—SMITH, DAVID POST. 


(C/S—S-J). Mining engineer trai- 
nee, Oliver Iron Mining Co. 
MISSISSIPPI 

Durant—MOORE, JOHN P. (C/S 


S-J). Junior exploitation engineer, 
Shell Oil Co. 


MISSOURI 

Flat River—MARR, CHARLES A. 
(C/S—S-J). Mining engineer, St. 
Joseph Lead Co. 


NEW MEXICO 

Albuquerque GRISWOLD, GIL- 
BERT RIPLEY. (C/S—J-M). Min- 
ing engineer, George W. Potter. 
Fierro—YOUNG, THOMAS WES- 
LEY. (C/S—J-M). Foreman, U. S. 
Smelting Refining and Mining Co. 
Los Alamos—CAMPBELL, GIL- 
BERT LEWIS. (C/S—J-AM). Proj- 
ect librarian, Los Alamos Scienti- 
fic Laboratory. TIPTON, CLYDE 
RAYMOND, JR. (C/S—J-M). Phy- 
sical metallurgist, University of 
California, Los Alamos Scientific 
Laboratory. 
Monument BRAKEY, ROBERT 
JAMES, JR. (C/S—S-J). Field en- 
gineer, Amerada Petroleum Corp. 
Silver City —- RICHMOND, KEN- 
NETH CLYDE. (R, C/S—S-M). En- 
gineer-contractor, self-employed. 
Vanadium—GLADSTONE, IRVIN. 
(C/S—J-M). Chief geologist, Bay- 
ard division, U. S. Smelting Refin- 
ing and Mining Co. 


NEW JERSEY 
Morristown—FINE, MORRIS EU- 
GENE. (C/S—J-M). Member, 
technical staff, Bell Telephone 
Laboratories. 
Westfield DAHLSTROM, ROY. 
(M). Technical director, Titanium 
division, National Lead Co. LA- 
GERGREN, MILTON ANDY. (C/S 
J-M). Design engineer, American 
Smelting and Refining Co. 


NEW YORK 
Bayside—-RUBENSTEIN, HENRY 
S. (C/S—S-J). Research engineer, 
Sylvania Electric Products, Inc. 
Brooklyn MITILINEOS, JOHN 


DIMITRIOS. (C/S—S-J). Metal- 
lurgical engineer, American Plat- 


inum Works. 
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Flushing ARNAUT, ARNOLD 
DOUGLAS. (C/S—S-J). Junior en- 
gineer, Sylvania Electric Products, 
Inc. 

Hicksville — RACEK, EDWARD 
WILLIAM. (C/S—S-J). Petroleum 
engineer, Acme Well Supply Co. 
Lewiston—EVANS, FRED LEROY. 
(C/S—J-M). Plant superintendent, 
U. S. Vanadium Corp. 

Long Island City LUTTER, 
FRANK WILLIAM. (C/S—S-AM). 
Service engineer, Hardinge Co. 
New York—CAMPBELL, JOHN 
BARDO. (C/S—S-J). Associate 
editor, “Materials and Methods,” 
Reinhold Publishing Corp. FREU- 
DENTHAL, ALFRED MARTIN. 
(M). Professor of civil engineer- 
ing, Columbia University. MOR- 
GAN, DAVID E. (C/S—J-M). Con- 
sulting engineer; vice-president, In- 
ternational Manufacturing and 
Equipment Co. 

Port Washington—DeVINCENTIS, 
HAROLD ANTHONY. (C/S—J-M). 
Project leader, Sylvania Electric 
Products, Inc. 


NORTH CAROLINA 
Asheville—HASH, LEWIS JACK- 


SON. (C/S—S-J). Geologist, Ten- 
nessee Valley Authority. 

OHIO 

Ashtabula —- MICKSCH, JOSEPH 


ERNEST. (C/S—S-J). Research en- 
gineer, Lake City Malleable, Inc. 
Canton—ROWLAND, ELBERT S. 
(C/S—J-M). Research metallur- 
gical engineer, Timken Roller Bear- 
ing Co. 

St. Clairsville—JOSLIN, RICHARD 
EDWIN. (R, C/S—-M-AM). Prepa- 
ration, Hanna Coal Co. 
Cleveland—BALDWIN, WILLIAM 
MARCH, JR. (C/S—J-M). Research 
professor, Case Institute of Tech- 


nology. 
Columbus — MILLER, CARL ED- 
WARD. (M). Technical advisor, 


Battelle Memorial Institute. 
Martins Ferry—BALCAR, FRANK 
A. (C/S—J-M). General manager, 
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Type DB Regulator—made 
up of a D Regulator Cage 
Assembly and a B Man- 
drel Assembly—can be set 
and pulled) anywhere in 
the tubing string without 


WI 


previous installations of 
Otis Landing Nipples. 


Use of a Type DJ a 
lator made up with a J* 
Mandrel Assembly which 

a seats in a J Landing Nip- 
ple previously installed in 
the tubing string, is re- 

a commended for depths 
where the temperature is 
185°-350° F and the well 
pressures are extremely 
high. 


Where greater than 1,500 
p.s.i. pressure reduction 
is needed at a single 
point, two Type DS Regu- 
lators can de set in tan- 
dem, thus reducing the 
pressure and flow across 
ma single valve and valve 
seat. Only one Type § 
Landing Nipple and Man- 
drel Assembly is needed 
== for tandem installations 


a 











There are three types of Otis Removable Bot- 

tom Hole Regulators (Types DS, DJ, and DB). 

Each has been engineered to regulate pres- ong 

sures according to specific well conditions. 7m 
a 


Consult the nearest Otis office for detailed re- 
commendations on the Regulators you need. 





REMOVABLE 
BOTTOM HOLE 
REGULATORS 






PREVENT FLOW-LINE FREEZE-UPS 
ELIMINATE SURFACE HEATERS 
REDUCE SURFACE PRESSURE 


Here’s surface-controlled, high-pressure produc- 
tion with all the advantages of bottom hole 
choking. 

By moving the point of pressure reduction 
from well connections to a point in the tubing 
where sub-surface heat is high enough to com- 
pensate for an extreme drop in temperature, 
Otis Removable Bottom Hole Regulators offer 
the best and safest means of eliminating flow- 
line freeze-ups, reducing surface pressures to 
safe, workable limits, and eliminating the instal- 
lation and maintenance expense of surface heat- 
ing equipment. 

Otis Regulators are installed and removed 
under pressure on a steel measuring line and are 
set with standard Otis locking and _pack-oft 
assemblies according to individual well condi- 
tions. The mechanism of the Otis Regulator con- 
sists of a double-acting, spring-loaded valve 
arrangement which is pre-set to allow a con- 
trolled amount of flow to pass through the Regu- 
lator according to the setting of the surface 
choke. The unique design of the valve also 
makes it possible for a well to be killed by 
reversing the flow and pumping down through 
the Regulator without pulling the tool. 

For complete information and descriptive 
literature on the many advantages of the Otis 
Bottom Hole Regulator, contact your nearest 
Otis field office, or write to Otis Pressure Con- 
trol, Inc., Box 7206, Dallas. 
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DISCUSSION OF THIS AND ALL FOLLOWING TECHNICAL PAPERS IS INVITED 


Discussion in writing (3 copies) may be sent to the Editor, Journal of Petroleum Technology, 601 Continental Building, 
Dallas 1, Texas, and will be considered for publication in the Transactions volume Petroleum Development and Technology. 
Discussion will close December 15, 1949. Any discussion offered thereafter should be in the form of a new paper. 








THE RELATION BETWEEN ELECTRICAL RESISTIVITY 
AND BRINE SATURATION IN RESERVOIR ROCKS 


HENRY F. DUNLAP, HARRELL L. BILHARTZ, MEMBERS AIME, ELLIS SHULER, AND 
C. R. BAILEY, MEMBER AIME, THE ATLANTIC REFINING CO., DALLAS, TEXAS 


ABSTRACT 


Data are presented which indicate 
that the saturation exponent, n, in the 
equation, R, = R,S~", relating core re- 
sistivity, R., to the resistivity at 100 per 
cent saturation, R,,. and to the satura- 
tion, S, may vary appreciably from the 
value of two which is usually assumed 
for this exponent when interpreting 
well logs. Values ranging from one to 
two and one-half have been found on 
core samples investigated to date. At- 
tempts to correlate this saturation ex- 
ponent with porosity or permeability 
of the core have not been successful. 
The saturation exponent is apparently 
not a function of the interfacial tension 
between the brine and the displacing 
fluid. Some evidence is given indicating 
that the resistance of the core is not a 
unique function of the saturation but 
depends upon the manner in which this 
saturation was achieved. Equipment and 
technique are discussed for measure- 
ment of resistivities in core plugs in 


which water saturation can be varied. 


INTRODUCTION 


\ number of investigations'* of the 
resistivity-saturation relationship for un- 
consolidated sands and _ consolidated 
core samples have been reported in the 
literature. According to most of these, 
R. = RywS~, where R, = the resistivity 
of a formation at saturation S, and 
R,w= the resistivity of the formation at 
100 per cent water saturation. Much of 
this work was done on unconsolidated 
sands desaturated by gas or oil. Hen- 


derson and Yuster’ worked exclusively 


References given at end of paper. 

Manuscript at office of Petroleum Branch, 
\ugust 3, 1949. Paper presented at Branch Fall 
Meeting in San Antonio October 5-7, 1949. 
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with dynamic systems, flowing oil or 
gas through consolidated cores. There 
is some doubt as to how well this re- 
produces static reservoir conditions. 
Jakosky and Hopper’ considered also 
the case of consolidated core plugs, but 
the oil-water distribution in the emul- 
sions which they used to saturate thei: 
cores is almost certainly different from 
that occurring in reservoirs. Recently 
Guyod’ quotes the results of some Rus- 
sian work which indicates that n may 
vary from 1.7 to 4.3. No experimental 
details of this work are available. 


In connection with electric log inter- 
pretation it is important to know the 
value of the saturation exponent. For 
example, if in a given reservoir it is 
found that the resistivity is three times 
the resistivity observed when the reser- 
voir is 100 per cent saturated with 
water, this fact would be interpreted as 
indicating a water saturation of 33 per 
cent if the saturation exponent were |] 
and a water saturation of 64 per cent 
9 


oe 


if the saturation exponent were 


EXPERIMENTAL METHOD 

In the work to be described it was 
assumed that reservoir conditions are 
most nearly obtained when core plugs 
are desaturated by the capillary pres- 
sure technique referred to in numerous 
places in the literature, as for example. 
in Bruce and Welge’s paper.’ In this 
technique the core, saturated 100 pe 
cent with brine, is placed in contact 
with a ceramic disc permeable to brine 
but not to the displacing medium for 
the displacement pressures used. Pres- 
sure is then applied to the displacing 
medium and brine forced out of the 
core through the ceramic disc. Fig. 1] 


shows the core plug in place in the cell 
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in which resistivity and saturation meas- 
urements are made. Fig. 2 shows the 
schematic electrical diagram used to 
make resistivity measurements on the 
core plug. A four-electrode type circuit 
is used, employing a Hewlett-Packard 
model 400A, AC vacuum tube _ volt- 
meter. The 60-cycle AC current through 
the core is adjusted to 1 milliampere 
and measured by noting the voltage 
drop across the calibrated 100-ohm re- 
sistor. The voltages appearing at probes 
1, 2, 3, and 4 are then successively 
measured. Voltage drops across the top. 
center, and bottom portions of the core 
are obtained by subtracting the voltages 
appearing at successive probes. This 
technique avoids any polarization or 
other high contact resistance phenom- 
ena which may develop at the current 
input electrodes. Resistances which may 
develop between the core and_ the 
probes, and which are small compared 
to the l-megohm input impedance of 
the vacuum tube voltmeter will ob- 
viously not affect the measurements ap- 
preciably. Any very appreciable resist- 
ances which may develop at any of the 
probe wires are detected and allowed 
for by inserting a 1-megohm resistor in 
series with the voltage measuring probe. 
If the probe resistance is actually zero, 
the new voltage measured after inser- 
tion of the l-megohm resistor will be 
approximately one-half of that pre- 
viously measured, since the input im- 
pedance of the vacuum tube voltmeter 
is itself 1 megohm. If any appreciable 
probe resistance has developed, the new 
voltage is found to be appreciably 
greater than one-half of the previously 
measured voltage. Such probe _resist- 
ances have been found to develop only 
occasionally and usually can be traced 


to poor connections between the core 
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and the probe, or to conditions prevail- 
ing at low core saturations where poor 
contact is established between the probe 
and the capillary water remaining in 
the core. These resistances develop of- 
ten enough, however, to make the taking 
of this precaution very desirable. 


Some additional specific precautions 
which should be observed in making 
measurements of this type are discussed 
below. In most of the work reported 
here nitrogen was used as a displacing 
medium, although a few runs were made 
using naphtha, kerosene, or crude oil 
samples. When gas is the displacing 
medium, it is extremely important to 
reduce to a minimum any fluctuations 
in temperature in the neighborhood of 
the displacement cell, since any appre- 
ciable temperature cycle will cause 
water to evaporate from the core and 
condense, usually upon the sides of the 
cell. Such evaporation and condensa- 
tion phenomena lead to loss of water 
from the core due to means other than 
capillary displacement and hence to 
erroneous results. In the equipment 
used these temperature cycles were held 
to plus or minus 1°F. 


It is also important to allow enough 
time to elapse after pressure is applied 
on the core to permit equilibrium con- 
ditions to be achieved. Some cores 
studied have not reached resistance 
equilibrium after periods as long as 
one month. Usually intervals of one or 
two weeks are required to reach equi- 


librium, even for cores of high perme- 
CALIBRATED BURETTE 


© CURRENT 
© PROBE 

© PROBE 2 
—~O PROBE 3 


PROBE 4 






» TOP CURRENT ELECTRODE 
BAKELITE POST 


CONTACT SPRINGS 


FIG. 1 — EXPERIMENTAL SET-UP SHOWING 
CORE IN PLACE IN CELL. 
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ability. The time required for equilib- 
rium to be reached after the core is 
saturated and placed on the ceramic 
disc, but before pressure is applied. 
has also been found to be very long. 
often running from one to two days. 
Fig. 3 shows the way in which resistance 
varied as a function of time when de- 
saturating pressure was applied to a 
typical core. 

The question of a suitable contact 
material between the core and the ce- 
ramic disc and between the core and 
the top current electrode has not been 
solved to our complete satisfaction. The 
most suitable material tried to date has 
been moistened diatomaceous earth, 
which has performed considerably bet- 
ter from an electrical standpoint than 
has Kleenex, which has a tendency to 
dry out and pull away from the upper 
current contact. Diatomaceous earth. 
however, has disadvantages such as a 
tendency to clog the core and to reduce 
the accuracy of weight measurements. 


Experience has taught that volu- 
metric measurements, especially those 
obtained when gas is used as the dis- 
placing medium, are not so reliable as 
gravimetric or distillation estimates of 
core saturation. When a liquid rather 
than a gas is used as the desaturating 
fluid, volumetric measurements are con- 
siderably more reliable. It is felt that 
the most accurate technique, however. 
is to distill the desaturated core to ob- 
tain final saturation values, since the 
densities of the desaturating liquid and 
the water are usually so nearly the 
same that gravimetric methods fail if 


high precision is desired. 


THE RELATION BETWEEN ELECTRICAL RESISTIVITY AND BRINE SATURATION 


Care should be taken in cleaning the 
core or formation sample before begin- 
ning the saturation and resistivity meas- 
urements. The original salt as well as 
initial hydrocarbons should be removed 
from the core before it is saturated 
with brine and placed in the displace- 


ment cell. 


An example of procedures used for 
making the measurements on consoli- 
dated cores is given below. Core plugs 
2.0 cm in diameter by 2.0 cm long are 
usually used, although longer cores 
have been run. The core is cleaned by 
flowing acetone (to dissolve the hydro- 
carbons) followed by distilled water 
(to dissolve the salt) through the core 
for several hours. Fifty to 100 pore 
volumes of each are used. Four No. 22 
B and S gauge wires are then twisted 
tightly about the core at equal inter- 
vals. Platinum, copper, and chromel 
wires have been used with about equal 
effectiveness. The core is then dried by 
baking at 220°F in an evacuated oven 
overnight, after which it is weighed. The 
core is saturated by placing in a cham- 
ber, which is then evacuated, and al- 
lowing de-aerated sodium chloride brine 
containing 5000 ppm chloride ions (to 
give a convenient conductivity) to en- 
ter slowly from below. (If bentonite is 
present or suspected in the core, it 
would be desirable to saturate with 
formation water.) When the core is 
covered by the brine, atmospheric pres- 
sure is admitted and the system allowed 
to stand for several hours. Tests made 
upon cores saturated in this manner 


using a Boyle’s law type saturation 


CURRENT MEASURING 
VARIABLE 
ee TRANSFORMER 
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FIG. 2 — CIRCUIT DIAGRAM FOR RESISTIVITY MEASUREMENTS (THE PROBE RESISTANCE SWITCH 
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ne tester have indicated that this technique cases the final desaturating pressure is consolidated samples containing benton- 
onl yields saturations ranging from 98 to applied immediately; in others, the ite are cleaned by flushing with acetone 
ae: 100 per cent. The saturated core is then pressure is increased stepwise. Resist- followed by formation water or a lab- 
7 weighed, placed on a porous disc sat- ance changes as a function of time for oratory sample made up to match a for- 
ed urated with the same brine and any a given applied pressure are measured, mation water analysis. After the efflu- 
ed excess water allowed to drain for about and equilibrium conditions at a given ent water has the same resistivity as 
i) 24 hours. A negative or desaturating ressure estimated from the constancy the incoming water, the sample sat- 

5 +) J : I 
head of one-half inch of water (re- of this resistance value over an interval urated with the formation water is 
7 ferred to the base of the core) is usu- of several days. In many cases practical poured into the cell in which measure- 
li- ally used. It is necessary to use this time limitations prevented equilibrium ments are to be taken and allowed to 
oe. small negative head in order to insure from being achieved. Simultaneous vol- equilibrate overnight with zero desat- 
ee that no excess water remains on the umetric measurement of brine displaced urating pressure (referred to the top of 
es ceramic disc or on the sides of the core. is also made in order to estimate rough- the sample. See Fig. 4). Using this 
Dy The capillaries in most cores are small ly the degree of saturation of the core. technique there is no visual or other 
ai enough so that no interstitial water is After resistance equilibrium is reached evidence to indicate stratification of 
er removed by the procedure. A core thus at the highest pressure used, the core the unconsolidated material occurring 
= equilibrated is then placed in the cell is removed from the cell, and a final in the lucite cell. Desaturating pres- 
re shown in Fig. 1. The cell is mounted in accurate saturation value obtained by sure is then applied as before, and re- 
9 a constant temperature box maintained weighing, distilling. or both. Since avail- sistance and volumetric measurements 
d at 100°F plus or minus 1°F. Further able evidence indicates that the satura- are made. In this case gravimetric or 
r- equilibrium amounting to about 12 tion exponent, n, does not vary with distillation values of final saturation are 
el hours at the half inch negative head of saturation, determination of resistivity not so important since considerably 
al water is allowed after assembling into at two saturations determines the ex- larger volumes of both sand sample and 
é é F assel g 
ry the cell. until resistance measurements ponent. brine . oe — ee age 
, . P ae . : errors do not afiect the results so 
" show no further change with time. Techniques for unconsolidated forma- 
e : : : } markedly. In some of the work reported 
Pressure is then applied to the desat- tion samples follow the above procedure ‘ 
7 ; : 3 é : here these final saturation checks were 
urating fluid, usually nitrogen. In some as closely as the material permits. Un- 
: : nevertheless made. 
le a Tra 
0 RESULTS 
" In order to obtain the value of the 
* saturation exponent, n, from measured 
it values of the resistance and saturation, 
h the resistance was plotted against the 
per cent saturation on log-log paper 
is P 
for each section of the core, and the 
’ e saturation exponent obtained by meas- 
5 uring the slope of this line. Plotted 
e _ — ‘ 
saturation values, of course, represent 
r bas 
< 
n . = 
a es 
« 
< 
{ 
WwW 
° 
& 
rb ESSURE 
2 
ry - 
w 
« 
TIME IN DAYS 
FIG. 3 — RESISTANCE AS A FUNCTION OF TIME FOR A CONSTANT DESATURATION PRESSURE 
OF 12 PSI. 
1 CORE = VALLEY SANDSTONE 
POROSITY a ogy a FIG. 4— CELL FOR MAKING RESISTIVITY VS 
AIR PERMEABILITY — 924 ND SATURATION MEASUREMENTS ON UNCON 
DISPLACING MEDIUM = SOLIDATED SAMPLES. 
) 
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the average value for the entire core. 


The technique of measuring the resist- 
tance across several sections of the core 


permits estimates to be made of the 
degree of saturation at these sections, 
assuming that the core is homogeneous. 
Constancy of the saturation exponent 
for the various sections of the core was 
interpreted as indicating uniform sat- 
uration conditions throughout. It was 
considered necessary that this condition 
be fulfilled in order to obtain reliable 
values for n. In many cases cores which 
had reached apparent equilibrium at 
high desaturating pressures exhibited 
widely varying values for the saturation 
exponent in different parts of the core. 
The reason for this behavior is not 
completely clear, but there is some evi- 
dence to indicate that it may be due to 
(1) variation in properties of the core 
from point to point, (2) a small sat- 
uration gradient which appears to exist 
in some cases, with the most highly 
desaturated part of the core appearing 
closest to the disc. Whatever the cause 
these data were considered unreliable 
and have not been included in the re- 
sults reported here. 

Typical plots of resistance versus sat- 
uration are shown in Figs. 5. 6, and 7. 
Constant displacement pressures were 
applied during these runs and only the 
final points were brought to resistance 
equilibrium with time. Other runs on 
unconsolidated sands and consolidated 
sandstones indicate that the saturation 
exponents determined from points equi- 
librated at different saturations were 
the same. Hence subsequent exponents 
were determined using only the initial 
and final equilibrium points as shown 
in Fig. 7. Fig. 5 is typical of what we 
have considered to be reliable data ob- 
tained for clean, unconsolidated sands. 
The initial curvature in the plot of re- 
sistance versus saturation is believed 
to be associated with the rapid flow of 
brine through the core which occurs at 
this time. When pressure is applied 
slowly, these early deviations from line- 
arity are much smaller or absent. Fig. 6 
indicates a typical run with a benton- 
itic, unconsolidated sample. The data 
shown on this figure are not considered 
reliable, since the saturation exponent 
varies markedly and in a systematic 
manner from one part of the sample to 
another. The apparent trapping off of 
water in the upper section of the sam- 
ple as illustrated in this run has been 
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TABLE I the value of n as determined by repeat 
Reproducibility of Results Obtained from Consolidated Samples runs reaching values as high as 37 per 
(Brine Displaced by Nz) cent. It is believed that this difficulty 


is at least partly associated with varia- 
tions in packing the sample for the 


Saturation Exponent, n 


Air icine 7 ‘ 
Core Porosity | Permea- | Core Run | | Average % various runs. 
No % bility | Description No. Top Center Bottom of Top, Deviation = 7 
(md) | Part | Part | Part Center of The range of observed values of 
of Core of Core | of Core and Averagt ; . ss 
| | Bottom n. for both consolidated and _ unconsoli- 
| 18.5 266 Cotton Valley 1 | 1.86 1.75 | 1.49 1.70 ) dated samples has been from about one 
Sandstone , ° ° 
| 18.5 266 | Sandstone 9 1.39 1.69 1.70 1.59 14% to two and one-half with some question- 
18.5 266 | Sandstone 3 1.96 1.66 1.88 1.83 eee 
) 19.9 116 | Sandstone 1 153 | 1.45 1143 1474 = able data which indicate that n may 
2 19.9 416 Sandstone 2 8 : 1.4 5 x . 
90 2 736 | Sandstone i a > | $0 = take on values as high as three. For 
20.2 736 | Sandstone 2 ‘ 0 7 1 10% . . 
54 Sa : 7 a | ee “2 ) consolidated cores, n is usually less 
{ 22.5 770 | Sandstone 2 1.85 | 1.82 1.57 | 1.75 > IG ‘ To date i ; :- 
1 22.5 770 | Sandstone 3 185 | 1.90 | 1.82 | 1.86 § : than two. To date it has not been pos 
5 23.0 1450 | Strawn 1 1.15 1.21 1.15 1.17 ) sible in general to correlate the satura- 
Sandstone | q 1% 2 . “1: 
5 23.0 1450 | Sandstone 2 1.11 | 1.08 1.34 | 1.183) tion exponent with permeability or por- 
23.4 2190 Cotton Valley l 1.90 2.01 3.6m | 3.06 ‘ x 
Sandstone | osity of the core. Fortunately, the sat- 
6 23.4 2190 Sandstone 2 1.68 | 1.68 1.72 1.69 16% . 
f 23.4 2190 | Sandstone 3 | 1.98 | 2.06 1.97 2.00 \ uration exponent does not appear to 
6 23.4 2190 Sandstone 4 1.98 1.98 1.97 1.98 ° s : 
7 18 6 924 | Sandstone 1 2°05 1'94 iso 4 194) ; change as the interfacial tension be- 
o . , . P “at = 12% 
7 18.6 92 Sa s > 2 Rg & J 79 -x . . 
4 | Sandstone 1.88 1.68 1.61 1.72 § tween the brine and the desaturating 
” medium varies. This is in agreement 
observed frequently, particularly when sults of repeat runs on several cores of with theory, since for a static system 
the sample contains bentonite. Fig. 7 varying permeability. If the saturation variation in interfacial tension would 
shows what is considered to be reliable exponents found for the top, center. be expected to vary the pressure at 
data on a consolidated core of Cotton and bottom sections of each core are which a given saturation is reached, but 
Valley sandstone. Resistivity measure- averaged for each run, the data indicate not the geometrical arrangement of the 
ments of three portions of the core were differences in the average saturation water at that saturation. Table III gives 
repeated on four runs which show good exponent found on successive runs as some data on repeat runs on a core and 
reproducibility great as 16 per cent an unconsolidated sample using nitro- 
y. g ; 
TI jucibil z gen (interfacial tension 74 dynes/cm) 
le reproduc y he fe have res aine -onsoli- . oe ‘ 
: ; ucibility of og we have The results obtained for unconsoli and various liquid desaturants (inter- 
considered aver sliable data i ated sé 2s, shown in T: ave fant : ‘ ‘ / 
| s re A oe hese data is dated samples, shown in Table II, have facial tensions 30 to 35 dynes/cm). 
shown in Table I. which gives the re- om ranaen — ae es ae ‘ 
able I. which gives the re not been so consistent, fluctuations in [he variation in the saturation expo- 


nent with interfacial tension is not 
| | | | , 7 Bei thought to be significant. This is very 
| | fortunate as it means that laboratory 
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° || one portant one, particularly since this work 

7 means as well as that of other investigators" 

’ jaa \\ Lith appears to indicate that the resistance- 

4 ave Nn AM I I saturation relationship is not a unique 

3 quod 178 | WITH one, but that the resistance at a given 
3— 197 saturation depends on how that satura- 

a 4— 197) NT tion was attained. This appears to be so 

even after what appear to be equilib- 

| | | | | rium conditions are reached, and sat- 

10 20 304050 70 100 ae 20 304050 70 100 uration changes appear to have ceased. 

10 20 304050 70 100 For example, the saturation exponent 

BRINE SATURATION % obtained from the capillary pressure 

FIG. 7 — SEVERAL DETERMINATIONS OF RESISTANCE AS A FUNCTION OF BRINE SATURATION technique is quite different from that 
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ing experiments. Furthermore, the sat- tinent one and one which has not yet In conclusion, acknowledgment should 
uration exponents are different depend- been answered. A completely satisfying be made to the late Emil Kaye for early 
ing upon the order in which various answer, indeed, probably cannot be contributions to some of the techniques, 
materials are flowed through the core. arrived at until a satisfactory solution to E. R. Brownscombe for many dis- 
For example, when careful resistivity to the problem of the accumulation and cussions and suggestions, and to John 
measurements were made on a long migration of hydrocarbons has been Cave for considerable experimental 
Strawn sandstone outcrop having a achieved. At the present time it appears work in various stages of the investiga- 
porosity of 20 per cent, permeability of that the capillary. pressure technique tion. 
about 800 md, and which had been sat- offers the best hope of arriving at a fair 
urated with brine and flooded with representation of reservoir conditions, 
naphtha, a saturation exponent of 1.19 but as stated before, this is by no REFERENCES 
was observed. An end point saturation means certain. At least, the capillary 1. G. E. Archie: Trans. AIME, Vol. 146. 
was obtained from a material balance pressure technique simulates reservoir pp. 54-62, 1942. 
of the fluids flowing into and out of conditions to the extent that it is a 
‘ - ; ® C. E. Archie: APG. V 

the core. When this core was then _ static system. 2. G. E. Archie: Bulletin AAPG, Vol. 

° ° ° , "i Qc arv Cc 
flooded with brine, a saturation expo- cs ee 31, No. 2, p. 350, February, 1947. 
ce iia diet Bn ned om In order best to utilize data of this jes 

i s observed. case : é . ; ‘ ee cal 
a aiees te gach anita we type in the interpretation of electric 3. J. J. Jakosky and R. H. Hopper: om 
é oh equilib yas gag» > di 7 . : 

r 7 : well logs it is important that a large Geophysics, Vol. 2, No. 1, January. 
made, although it is not certain that Abe : 1937 P' 

’ ‘ae . ; statistical accumulation of the satura- aie 

this was achieved. Saturation exponent ti mg ‘abl 
: ; ion exponents be available, measure: > = , . ~~ 
values observed using the capillary pres- I by v 1. R. D. Wyckoff and H. G. Botset: 
? a a . on many types of formation and _ in Baten OU 1 © ¢ : 
sure technique when displacing brine er. Physics, Vol. 7, No. 9, September. 
many parts of the country. This is im- 1936 
are closer to the former than the latter. : v0. 
Oe ees Aileen aie seein eal portant particularly when attempts are 
€ j ste an ‘ : 5 ; averett: T ) 
: ; made to interpret the logs of wildcat 5. M. C. Leverett: Trans. AIME, Vol. 
dynamic results is probably due to : 132. 1939 
; tig ‘ wells, which frequently are not cored. ve, 1707. 
viscous effects entering in the dynamic “ips an s f thi 
ease. tse one 0 the pag re engre 6. M. Martin, G. H. Murray, W. J. 
Ss é 2S Ss t Ys . . . T + 
; stimulate ems - the field so that Gillingham: Geophysics, Vol. 3, No. 

The question of how to achieve a other companies might perhaps under- 3. July. 1938 As 
given saturation in order best to repre- take similar work, the results of which “e bitu 
sent reservoir conditions is a very per- might be published. 7. H. Guyod: World Oil, August, 1948, restr 

2 

p- 120. tetra 
PABLE II 8. J. H. Henderson and S. T. Yuster: 8000 
. oe ee : a ; ve : 
Reproducibility of Results Obtained from Producers Monthly, Vol. 12, No. 3. port: 
Unconsolidated Samples January, 1948. pern 
(Brine Displaced by N2) pone 
. 9. W. A. Bruce and H. J. Welge: Oil disti 

a . 99: : 
atianitien Seanad, i and Gas Journal, July, 1947, p. 223. uren 

Sample Description Run| Top Center Bottom Average | Maximum T/ LE com 

No.| Part Part Part | of Top, % —— 2 rABLE III of tl 

of of of Center, tion o! i Hoe > 7 "oneL : ; a > 
eet | Geet | Genet | Glee | Qos Effect of Interfacial Tension on Saturation Exponent 

Graded Ottawa Silica _ ii iF } a 
Mortar Testing Sand 1 1.95 2.08 2.08 2.04 Desaturating | Interfacial Ten- Core 
Graded Ottawa Silica : ‘luid | sion (dynes-cm) Description n 
Mortar Testing Sand.. 2 2.05 . 2.12 2.04 anes -——— — 
Graded Ottawa Silica | = 37% Naphtha* 35 Smackover Lime 186 md, 12.9% Porosity | 1.72 ‘| 
Mortar Testing Sand.. 3 2.49 2.59 | 2.51 | 2.53 N2* 74 Smackover Lime 186 md, 12.9% Porosity | 1.76 
Graded Ottawa Silica | Crude Oil about 30 Unconsolidated Cockfield Sample, | cart 
Mortar Testing Sand.. 4 1.81 ° 1.69 | [1.75 48% Porosity } 2.12 
Same + 44% by dry N? 74 Unconsolidated Cockfield Sample, veal 
weight of Aquagel 1 1.97 2.58 2.79 | 2.45 48% Porosity 2.30 : 
Same + 49% by dry | 17% Naphtha 35 Unconsolidated Sand, 379% Porosity 2.11 forn 
weight of Aquagel..... '2 2.52 2.80 3.37 | 2.90 N? 743 Unconsolidated Sand, 37% Porosity 2.04 

pipe ge iw a ae _ = a N? 74 Unconsolidated Sand, 37% Porosity 2.17 was 

*These runs were made in the cell shown in Figure 3. Other runs shown in this table 7 ~ 7 — in ¢ 
were made in a cell of slightly different design which permitted resistivity measurements *Equilibrated for four hours before pressure was applied. All other runs reported in cr 
o be made on three rather than two intervals in the sample. this work were equilibrated for one to two days before pressure was applied. uw 
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MULTIPLE CONDENSED PHASES IN THE 


METHANE-DECANE-TETRALIN-BITUMEN SYSTEM 


J. S. BILLHEIMER, AEROJET ENGINEERING CORP., AZUSA, CALIFORNIA, C. G. YUNDT, 1030 


PROSPECT BLVD., PASADENA, CALIFORNIA, B. H. SAGE, Member AIME, and W. N. LACEY, 


CALIFORNIA INSTITUTE OF TECHNOLOGY, PASADENA, CALIFORNIA 


ABSTRACT 


As a part of a general investigation of the separation of 
bitumen from hydrocarbon mixtures a study was made of a 
restricted quaternary system composed of methane, decane. 
tetralin, and bitumen. The work was limited to a pressure of 
8000 psi, a temperature of 220°F, and to a fixed relative pro- 
portion of decane, tetralin, and bitumen. The measurements 
permitted the determination of the distribution of these com- 
ponents in each of the fluid phases. It was not possible to 
distinguish a second liquid phase in the course of these meas- 
urements. Gas-liquid equilibrium “constants” of each of the 
components were found to vary markedly with the composition 
of the system while temperature and pressure remained fixed. 


INTRODUCTION 


The separation of bitumen from naturally occurring hydro- 
carbon mixtures has been of importance for a number of 
years in the production of petroleum, especially in the Cali- 
fornia area. The deposition of this material from crude oils 
was noted in earlier studies of the solubility of natural gas 
in crude oil.’*** Studies of the separation of bitumen from 
crude oils from the Greeley and Santa Fe Springs fields were 
carried out.”" The behavior of these systems appeared complex 
and studies of two restricted ternary systems involving mix- 
tures of n-pentane, tetralin. and bitumen,’ and of decane, 
tetralin, and bitumen. confirmed this belief. Reviews of the 
literature pertaining to the separation of bitumen from nat- 
urally occuring and refined hydrocarbons are available.** 


The important effect of methane in the separation of bitu- 


’ References are given at end of paper. 
Manuscript received at office of Petroleum Branch August 3, 1949. 
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men from naturally occurring hydrocarbon mixtures was 
apparent from the earlier studies’** and for that reason it 
appeared desirable to investigate a restricted quarternary 
system involving mixtures of methane, decane, tetralin, and 
bitumen; data concerning the behavior of mixtures of decane, 
tetralin. and bitumen having already been obtained.” This 
study was restricted to a pressure of 8000 psi.” a temperatue 
of 220°F, and fixed relative proportions of bitumen, decane. 
and tetralin. This composite constituent. hereinafter desig- 
nated as the less volatile constituent, was made up of 0.0455 
weight fraction bitumen, 0.0909 weight fraction decane, and 
0.8636 weight fraction tetralin. 


The experimental method involved bringing together mix- 
tures of methane and the less volatile constituent in varying 
proportions in a constant volume container at the pressure 
and temperature indicated above. The composition of each of 
the phases was determined and from this the extent of the 


separation of bitumen was established. 


MATERIALS 


The bitumen used in this investigation was obtained from 
the same stocks employed in earlier studies.” The crude 
material from the North Coles Levee field was stored in the 
laboratory in a closed drum for a period of five years. Several 
samples from this stock were subjected to refining operations 
which were described earlier.’ and every effort was made to 
follow the same procedure in all cases. It was necessary to 
prepare supplies of bitumen for this investigation at two 
rather widely different times. These materials have been iden- 
tified as samples 1 and 2. The composition of the crude bitu- 
men after it was washed with n-pentane at room temperature 


" All pressures cited are absolute. 
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is recorded in Table 1, together with the ultimate analysis of 
the two samples of refined bitumen. Some difference exists 
between the two refined samples of bitumen despite the fact 


that they were prepared by the same procedures. 


The tetralin was obtained from a commercial source and 
was fractioned in a Hempel column’. After purification, the 
index of refraction was found to be 1.5380 for the D-lines of 
sodium at a temperature of 78°F. This may be compared with 
a published value of 1.53919 at 77°F." The specific weight 
was 59.56 Ib. per cu. ft. at 100°F. 


The decane was obtained commercially and was purified by 
fractionation in a glass column with 30 plates at a reflux ratio 
of approximately 10 to 1. The purified material had an index 
of refraction of 1.4087 at 81°F as compared to the published 
value of 1.40986 for n-decane at 77°F." Its specific weight was 
found to be 44.69 lb per cu ft at 100°F and atmospheric 


pressure. 


‘ PROCEDURES 

The methods used in carrying out this study have already 
been described.’ In principle, they involve the transfer of 
known quantities of the less volatile constituent and of methane 
into a weighing bomb.”" The quantity of each of the con- 
stituents was determined from the corresponding change in 
weight of the bomb. The pressure was brought to a value 
of 8000 psi by introducing methane after the weighing bomb 
containing the less volatile constituent had been brought to 
a temperature of 220°F. The temperature was controlled by 
placing the bomb in an agitated air bath, the temperature of 
which was within 0.2° of 220°F. Equilibrium was obtained by 
oscillating the weighing bomb for a period of 2 hours. Me- 
thane was added as needed to keep the pressure at 8000 psi 
during the approach to equilibrium. The bomb was then 
placed in a centrifuge and upon rotation any separated bitu- 
men was deposited as a firm coating on the walls of the con- 
tainer. The phases were then separated by withdrawing fluid 
from the top of the bomb through a valve while introducing 
mercury through the lower valve in order to maintain isobaric 
conditions. The composition of each of the displaced phases 
was determined by volumetric measurement of the separated 
methane and from information concerning the specific weight 
of the methane-free liquid collected and the quantity of bitu- 
men present in this latter material. The quantity of bitumen 
was determined by pentane precipitation in accordance with 
procedures described earlier.’ No effort was made to determine 
the quantities of methane, decane, and tetralin actually asso- 
ciated with the solid bitumen phase. However, from qualitative 
observation is appeared that the amounts of these components 
in the separated bitumen phase were very small. 


EXPERIMENTAL RESULTS 

To aid in the determination of the composition of decane- 
tetralin-bitumen mixtures the specific weights of mixtures 
of tetralin and decane and of mixtures of tetralin and bitumen 
were determined. From these measurements values of the 
partial specific volume of the bitumen in tetralin were estab- 
lished. It was assumed that the partial volume of the bitumen 
in the decane-tetralin mixtures would be substantially the same 
as in tetralin since the variation in the partial volume of the 


bitumen over a relatively wide range of weight fractions of 


TABLE 1] Composition of Bitumen Samples 


Sample Carbon | Hydrogen! Nitrogen 


Crude Bitumen, 
Pentane Washed 0 .8625¢ 0 0842 0 01090 


Refined Bitumen 


Sample | 0.8417 0.0716 0.0080 
Refined Bitumen 0.8494 0.0752 0 0061 
Sample 2 

'-Compositions are expressed as weight fractions 


Sulfur Ash Mercury 


0 O118 0 0135 


0.0122 0.0097 


Carbon- 
Hydrogen 


0.0227 0 0136 0 0041 


Ratio 


TABLE 2 — Specific Weight of Decane - Tetralin 


Mixtures at 100°F and Atmospheric Pressure 


Weight Fractior 
letralin 


0.0000 
0.2492 
0.4985 
0.7485 
1.0000 


TABLE 3 — Partial Specific Volume of Bitumen in 


Mixtures of Bitumen and 


and Atmospheric 


Weight 
Fraction 
Bitumen 


0 0000 
0 0500 
0.1000 
0.1500 
0.2000 
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Specific 
Weight 
Lb/Cu. Ft. 


44.69 
47.74 
51.17 
55.11 


59.56 


Tetralin at 


Pressure 


Partial 

Specific 

Volume 
Cu. Ft./Lb 


0.013664 
0.013725 
0.013835 
0.013946 
0.014036 
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TABLE 4—Comparison of Analyses of 


Decane-Tetralin-Bitumen Mixtures 








Method Decane Tetralin Bitumen 
OS —<—<<< 
6372 0458 
jravimetric Preparation 0.86374 0.0904 0. ) 
Saanifi Weight yea 0.8600 0.094 | 0.046 





«Composition expressed as weight fraction. | ; — 
’-Compositions were determined from specific weight of mixtures. 


TABLE 5— Comparison of Gravimetric and Refrac- 
tive Index Methods of Determining Composition 
of the Liquid Phase 





Analysis 
Refractive 


Component Gravimetric 


Index 
Methane? 0.1314 0 132 
oem 0.067 0.064 
Tetralin 0.781 0 789 
Bitumen 0.022 0.018 
Methane < 0.130 0 135 
Decane 0.073 : 076 
Tetralin 0.784 77a 
Bitumen 0.013 0.013 





Composition expressed as weight fraction. : ; - 
b-Composition of system corresponds to 0.442 weight fraction methane. See Table 6. 
«(Composition of system corresponds to 0.283 weight fraction.methane. See Table 6. 

posi | 
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FIG. 1 — INFLUENCE OF DISSOLVED METHANE ON THE SOLUBILITY OF 
BITUMEN IN THE LIQUID PHASE AT 8000 PSI AND 220°F. 
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bitumen was only 2.7 per cent. Table 2 presents the specific 
weight of mixtures of decane and tetralin of varying compo- 
sition at 100°F. and atmospheric pressure. The partial specific 
volume of bitumen used in the estimation of the composition of 
the methane-free liquids is recorded in Table 3. The weight 
fraction of bitumen in these methane-free liquids was deter- 
mined in this case with an uncertainty of approximately 0.5 
per cent of the quantity present. The uncertainty in the weight 
fraction of decane and tetralin was approximately 0.003. Table 
4 compares the analysis of a mixture of tetralin, decane, and 
bitumen as determined from the data submitted in Tables 2 
and 3 with values calculated from the gravimetric preparation 
of the sample. In addition the refractive index of the bitumen- 
free decane-tetralin mixtures recovered from the gas phase 
was determined and a satisfactory agreement between the 
specific weight and refractive index techniques was obtained 
as is shown in Table 5, which presents results for two different 
states. 

The work reported in this discussion involves eight measure- 
ments with bitumen sample 1 and ten measurements with 
bitumen sample 2, the weight fraction of the bitumen separ- 
ated being determined for the eighteen cases. The weight 
fractions of the system represented by the liquid, gas, and 
solid phases were established at two states for bitumen sample 
1 and for the ten states investigated with bitumen sample 2. 
The compositions of the coexisting phases were determined for 
only two states in the case of bitumen sample 1 and for the 
ten states involving sample 2. The latter sample was investi- 
gated in much greater detail because of a need for such meas- 
urements found during the studies with bitumen sample 1. The 
less complete data for bitumen sample 1 are included since 
the results are directly applicable to the over-all study. In 
a number of instances where direct analyses were not avail- 
able the composition of the liquid phase was ascertained by 
difference between the over-all composition of the system and 
the weight and compositions of the gas and bitumen phases. 
The fact that under the conditions investigated a second 
liquid phase was not observed made this possible. 


Table 6 presents the detailed results of all of the measure- 
ments made. The two parts of the table relate respectively to 
bitumen samples 1 and 2. Values are given of the weight 
fraction of the components in each of the phases and in the 
system as a whole. The weight fraction of the total bitumen 
which separated out as a solid is presented. 

Fig. 1 shows the influence of methane in the liquid phase 
upon the weight fraction of bitumen sample 2 in the liquid 
phase of the restricted methane-decane-tetralin-bitumen sys- 
tem at 8000 psi and 220°F. These results indicate a relatively 
rapid reduction in the weight fraction of dissolved bitumen 
with an increase in the weight fraction of methane in the 
liquid phase. 

Fig. 2 shows the weight fractions of the system contributed 
by the gas, liquid, and solid bitumen phases as related to the 
weight fraction of methane in the system as a whole. The 
bubble-point and dew-point compositions have been indicated. 
The dew point in this instance is the state at which the liquid 
phase disappears on increasing the weight fraction of methane, 
even though solid phase is present. The weight fraction of 
the solid bitumen phase is shown on the very much enlarged 
scale indicated on the right-hand side of the figure. The 
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maximum quantity of bitumen separated was less than 0.025 
weight fraction of the system. The data for the two bitumen 
samples agree well in regard to the weight fraction of liquid 
and gas phases. The experimental points indicated in Fig. 2 
include all the data that were available. The complex be- 
havior of the solid phase was shown by both bitumen samples. 
However, a marked difference in this behavior was found at 
weight fractions of methane below 0.45. The weight fraction 
methane in the system as a whole has been used as the inde- 
pendent variable in this and subsequent figures because the 
investigation was limited to constant temperature and pressure 
and to a restricted system involving fixed relative proportions 
of decane, tetralin and bitumen, the only variation being in 
the weight fraction of methane. The weight fraction of the 
total bitumen present which separated as a solid phase is 
shown in Fig. 3 as a function of the weight fraction of methane 
in the system as a whole. Again the marked difference in 
behavior at low weight fractions of methane is indicated for 
the two samples of bitumen. At present, the cause for this 
difference can be ascribed only to the difference in the com- 
position of the bitumen as indicated in Table 1. 

Throughout this work it was assumed that a negligible 
quantity of bitumen was present in the gas phase. This was 
substantiated by the relatively light color of the tetralin and 
decane obtained from the gas phase upon its withdrawal from 
the weighing bomb. In accordance with this assumption the 
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FIG. 2 — DISTRIBUTION OF THE PHASES AT 8000 PSI AND 220°F. 
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weight fraction of the bitumen separated is indicated in Fig. 3 
as unity at the dew point. 


The composition of the liquid phase is shown in Fig. 4, 
The weight fraction of methane in the liquid phase increased 
rapidly to bubble point which was at approximately 0.1 weight 
fraction methane in the system and continued to increase 
gradually until there was approximately 0.3 weight fraction 
methane in the system as a whole. At higher weight fractions 
of methane in the system its weight fraction in the liquid 
phase gradually decreased until at dew point the small amount 
of liquid remaining contained little more than 0.04 weight 
fraction methane. 


The weight fraction of decane in the liquid phase decreased 
gradually and that of tetralin remained substantially constant 
as the weight fraction of methane in the system increased. 
The decreasing solubility of methane in the liquid phase 
might be expected from the decreasing ratio of decane to 
tetralin in the phase. The minimum in the weight fraction of 
bitumen occurring at a weight fraction methane in the system 
as a whole of approximately 0.3 corresponds to the maximum 
values of bitumen separated as indicated in Fig. 2 and 3. 
The logarithmic ordinate scales used in both Fig. 2 and 4 
serve to magnify the changes relating to bitumen as compared 
to those for the other components. Because methane in the 
liquid phase is effective as a precipitant for bitumen, the maxi- 
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mum in its weight fraction could well account for the minimum _ have been indicated as linear functions of the increasing weight 
in the bitumen weight fraction. fraction of methane in the system. 


The weight fraction of methane in the gas phase, as shown Table 7 presents values of the gas-liquid equilibrium con- 
in Fig. 5, increased gradually with the weight fraction of stants for methane, decane, and tetralin as calculated from the 
methane in the system as a whole, the change being more phase compositions corresponding to the curves of Fig. 4 and 
rapid at the lower weight fractions of methane. Conversely 5. For this purpose a value of 1500 was taken as the molecular 
the weight fractions of tetralin and decane both decreased. weight of the bitumen. This was an average of values obtained 
Data for both bitumen samples were included in Fig. 4 and 5 from the freezing point lowerings of benzene, carbon tetra- 
and no marked divergence appeared. At states richer in me- chloride, and tetralin as solvents for the bitumen. Relatively 
thane than dew point, the weight fractions in the gas phase large uncertainties were encountered in these measurements. 


TABLE 6 — Characteristics of the Restricted Methane-Decane-T etralin-Bitumen System at 8000 PSI and 220°F 















































Weight Weight Weight Fraction of Phase | Compositions of Phases ¢ 
Fraction Fraction in System _—- - : ~~ a = i 
Methane Bitumen a | Gas Phase Liquid Phase 
inSystem | Separated | - . - nee 
Solid Liquid Gas | Methane | Decane |  Tetralin Methane | Decane | Tetralin Bitumen 
0.211¢ 0.027 0.0010 
0.350 0.140 0.0042 | 
0.493 0.399 0.0093 | | 
0.550 0.099 0.0020 | | 
0.663 0.137 0.0021 } 
0.737 0.459 0.0060 0.113 0.881 0.835 | 0.021 0.144 | 0.013 | 0.049 0.876 0.062 
0.842 | 1.000 0.0078 0.041 0.951 0.885 | 0.009 0.106 } | 
0.949 «=| ~— 1.000 0.0028 | 
| 
0.1475 0.299 0.0114 0.914 0.074 0.581 | 0.088 0.331 0.113 0.077 0.780 0.029 
0.283 0.727 0.0239 0.720 0.256 0.737 0.048 0.215 | 0.130 0.073 0.784 0.013 
0.403 0.685 0.0183 0.522 0.459 0.750 | 0.043 I 0.207 | 0.113 0.065 J. 806 0.016 
0.442 0.585 0.0150 0.493 0.492 0.766 | 0.036 | 0.198 | 0.131 0.067 0.781 0.022 
0.466 0.101 0.0026 0.489 0.508 0.827 | 0.033 | 0.140 0.094 0.065 0.794 0.048 
0 500 0.021 0.0005 0.451 0.549 0.839 0.031 | 0.130 0.088 0.063 0.793 0.056 
0.544 0.073 0.0015 0.336 0.663 0.771 | 0.036 0.193 } 0.096 0.052 0.796 0.056 
0.598 0.022 0.0005 0.299 0.700 0.821 0.033 | 0.145 | 0.078 0.044 0.811 0.068 
0.703 0.097 0.0014 0.171 0.828 0.835 —s| 0.024 0.141 0.068 | 0.043 0.809 0.082 
0.791 } 0.329 0.0036 0.073 0.924 0. 852 } 0.017 | 0.132 0.053 0.051 0.796 1.000 
| ' 
*-Prepared from Bitumen Sample 1. 


'-Prepared from Bitumen Sample 2. 


‘All phase compositions are expressed as weight fractions. 
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TABLE 7 — Equilibrium Constants for Methane, 
Decane, and Tetralin in Restricted Quaternary 
System at 8000 PSI and 220°F. 


Weight Fraction 


Methane in Methane Decane Tetralin 
System 
0.10 1.83 0.452 0.175 
0.20 1.74 0.294 0.114 
0.30 1.73 0.204 0.0798 
0.40 1.84 0.158 0.0590 
0.50 2.03 0.142 0.0480 
0.60 2.29 0.130 0.0399 
0.70 2.55 0.0963 0.0349 
0.80 2.88 0.0617 0.0290 
0.85 2.98 0.0484 0.0256 


Values varying between 1100 and 1800 were found with dif- 
ferent samples of the bitumen and different solvents. In each 
case the measurements were carried out at several weight 
fractions of bitumen and the results were extrapolated to 
infinite dilution. Fortunately, variations in the molecular 
weight of the bitumen do not markedly influence the values 
of the equilibrium constants reported in Table 7. Fig. 6 shows 
the value of the equilibrium constants for methane, decane, 
and tetralin in relation to the weight fraction of methane in 
the system. The data contained in Fig. 6 and Table 7 afford an 
indication of the influence of the composition of the system 
upon equilibrium constants for three of the components at 
the chosen pressure and temperature. The rather marked 
decrease in the equilibrium “constants” of decane and tetra- 
line with increase in the weight fraction of methane apparently 
results from progressively larger deviations from ideal solu- 
tion behavior in the liquid phase as dew point is approached. 

The experimental results presented indicate the complexity 
of behavior that may be expected in hydrocarbon systems 
involving components of relatively high molecular weight. 
However, the limited data obtained leave much to be desired 
in the way of completeness, relating only to the characteristics 
of a restricted quaternary system at a single temperature and 


pressure. 
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FUNDAMENTAL FORCES INVOLVED IN THE USE 


OF OIL WELL 


PACKERS 


JACK C. WEBBER, THE ATLANTIC REFINING CO., DALLAS 


INTRODUCTION 


The successful use of oil well packers requires. in part. 
an understanding of the pressures which exist at the packer 
in various applications and an understanding of the char- 
acteristics of the various types of packers. It is with these 
pressures, the resultant forces, and the characteristics of pack- 
ers, that this paper is primarily concerned. 


An oil well packer may be defined as a mechanical device 
for blocking the passage of fluids in an annular space. In the 
more usual case, the annular space is that between the tubing 
or drill pipe in a well and the casing. and packers which 
block such an annular space are broadly referred to as casing 
packers. In the other case, the annular space is that between 
the tubing or drill pipe and the walls of an open hole, and 
packers for blocking this space are generally called formation 
packers. While the hydraulics involved are essentially the 
same for casing and formation packers. a greater variety of 
conditions are encountered in the use of casing packers and 


only casing packers will be discussed. 


\fter a packer has been set and a pressure seal effected 


between tubing and casing, the packer is comparable to a 
piston in a cylinder. Pressures acting upon a piston result 
in forces which will move the piston unless some means is 
provided to prevent such movement. In the same manner. 
pressures acting upon a packer will move the packer unless 
there is present a sufficiently great restraining force. 


PACKER CLASSIFICATIONS 


Packers may be classified according to the pressure condi- 
tions under which they are capable of blocking the annular 
space between tubing and casing. Fig. 1 shows schematically 
two types of packers in common use. These packers are cap- 
able of blocking the annular space against the passage of 
fluids under a differential pressure of significant magnitude 
only when the pressure in the annular space above the packing 
element is greater than the pressure below. It may be seen 
that in Fig. l-a, slips with teeth which bite into the casing and 
prevent downward movement are provided. In Fig. 1-b. an 


Manuscript received at office of Petroleum Branch November 22, 1948. 
Paper presented at Joint Meeting of the Texas Sections in Austin, Texas, 
December 16-17, 1948. 
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anchor prevents downward movement. In each case, there is 
only the tubing to prevent upward movement when differential 
pressures act to move the packers upwardly. Packers which 
hold only a significant differential pressure acting downwardly 
have been in use since the early days of the cil industry and 
will hereafter be referred to as conventional type packers. 

In many packer applications operating conditions will re- 
sult in differential pressures across the packer which will at 
times act to move the packer upwardly, and at other times, act 
to move the packer downwardly. For these applications, de- 
signs are available which will block the annular space and 
resist movement in either direction. Fig. 2-a shows schemati- 
cally a packer of this type which is designed to be run into a 
well and set, and removed when desired by merely pulling the 
tubing. It will be noted that two sets of slips are provided 
one set above the packing element to prevent upward move- 
ment, and another set below the packing element to prevent 
downward movement. This packer is built around a mandrel 
which is essentially a part of the tubing. and which is free 
to move longitudinally within certain limits through the set 
packer. Fig. 2-b shows schematically a permanent type packer 
which is capable of holding pressures from either direction. 
Here again, two sets of slips are provided to prevent move- 
ment of the packer. This packer is designed to become vir- 
tually a part of the casing when set and it is made of drillable 
material so that it may be drilled out when its removal is 
desired. The seal nipple shown effects a pressure seal between 
the tubing and the packer. This seal nipple is a part of the 
the tubing, and the nipple and tubing may be withdrawn from 
the well without disturbing the packer. It should be noted 
that these figures are not representative of all available packers 
which are designed to hold pressures from both above and 
below. Packers which resist movement in either direction will 
hereafter be referred to as universal type packers. 

There is a third type of packer in general use and this type 
is designed to block the passage of fluids when the pressure 
below the packing element is greater than that above. This 
type is provided with slips which prevent upward movement 
of the packer and is somewhat similar to a conventional type 
packer run upside-down. Packers designed to hold pressure 
only from below are made in a variety of designs and are 


usually owned and operated by service companies. 
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There are, then, three types of packers to be considered 
conventional packers designed to hold a differential pressure 
acting downwardly; universal packers designed to hold pre-- 
sure from above or below; and special packers designed to 


hold only an upwardly acting differential pressure. 


FACTORS AFFECTING PACKERS 

Fig. 3 shows schematically the essential elements which 
must be considered in evaluating the pressures and forces 
which occur in the use of conventional and universal type 
packers. In the case of conventional packers, Support 2 should 
be regarded as fixed against downward movement. In the 
case of universal packers, Support 1 should be regarded 
as fixed against upward movement, and Support 2 again re- 
garded as fixed against downward movement. In each case. 
the mandrel is permitted at least a limited upward movement 
without distur»ing the packer setting. 


Factors which must be considered include the tubing load 
required to ‘compress the packing element, the changes in 
tubing load as well conditions change, pressures above and 
below the packer, the unbalanced valve area on packers hav- 
ing circulating valves, and the unbalanced area inside the 
packing element and outside the tubing on valveless packers. 


It is convenient in nearly all cases to evaluate the pressures 
and forces on the tubing separately from the pressures and 
forces on the packer, and this will be done in all cases con- 
sidered in this discussion. With few exceptions, the mandrel 
which passes through conventional and universal type packers 
has an inside diameter substantially equal to the inside diam- 
eter of the tubing upon which the packer is run, and an outside 
diameter equal to or greater than that of the tubing. Since 
any pressure which acts to move the packer upwardly will also 
act to move the mandrel upwardly, the outside diameter of a 
full opening mandrel in a conventional packer is not a factor. 
and it may be considered as having an outside diameter equal 
to that of the tubing. 


Pressure Force on Packer 

Pressures from above or below conventional packers may 
be regarded as acting over an annular area from the outside of 
the tubing to the inside of the casing tending to move the 
packer up or down. Annular areas for tubing-casing combina- 
tions in common use are tabulated in Table I. 


The pressure force on a conventional packer may be ex- 
pressed as 

F,, = p(r/4) [easing ID)*- (nominal tubing OD)*J 

(1) 
=p A 

where 

F,, = pressure force on the packer, Ibs. 

p = pressure acting to move packer, psi. 
A, = annular area — tubing OD to casing ID. sq. in. 


Unbalanced Valve Area 


Most of the packers in common use have circulating valve- 
which may be opened without disturbing the packer setting. 
Some of these valves are pressure balanced and some are not. 
The unbalanced valve area now considered is that area which 


tends to keep the valve closed under a differential pressure 
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from above. Referring to Fig. 3. it will be seen that a differ 
ential pressure acting downwardly acts over an annular area 
from the outside diameter of the valve to the outside diameter 
of the tubing tending to keep the valve closed. Some packers in 
common use have sufficiently great valve areas to prevent 
opening of the valve and pulling of the packer under condi- 
tions where a high differential pressure acting downwardly 
exists. Instances have occurred where several hours were spent 
unsuccessfully in attempting to unseat and pull a_ packer 
under these conditions. It is sometimes necessary to at least 


partially fill the tubing or otherwise reduce the differential 


pressure across the packer before it can be pulled. 
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FIG. 1 — CONVENTIONAL TYPE PACKERS 
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FIG. 2 — UNIVERSAL TYPE PACKERS 
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Vandrel in Universal Type Packers 

The mandrel in universal packers is usually sealed inside the 
packer and is sometimes larger than the nominal outside diam- 
eter of the tubing. Since the tubing is to be considered sep- 
arately, it is convenient to regard the annular area of the 
mandrel from the outside diameter of the tubing to the 


TABLE | 
dnnular Area Exclusive of Tubing Over Which Pres- 
sure Acts to Move Full Opening Conventional 
Packers Upwardly or Downwardly 


{PI Casing Size {Pl Tubing Size Annular Area - Sq. In. 


51% in. - 15.5 Ib 2 in. 16.) 
5144 in.-17 Ib 2 in. 15.6 
51% in.- 20 Ib 2 in. 14.8 
51% in. - 23 Ib 2 in. 14.0 
7in.-23 Ib 21% in. 25.3 
7in.-26 Ih 2% in. 24.4 
7in.-29 Ib 21% in. 23.9 
7in.-32 Ib 21% in. ys AE 
(Annular Area = Area of nominal ID of casing —- area of OD 


of tubing 
Cross Sectional Area of Tubing Entering into Buoyancy Cal- 
culations 


2 in. API tubing. 2 
214 in. API tubing. £ 


3. in. OD, 1.995 in. ID — 1.31 sq in. 
% in. OD, 2.441 in. ID — 1.81 sq in. 
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maximum diameter of the packer sealed by the mandrel as a 
separate and distinct area. Pressure acting over this area will 


act to move the mandrel up or down. 


FACTORS AFFECTING TUBING LOAD 
ON PACKER 

Friction of Tubing Against Casing 

Tubing in longitudinal compression is supported horizontally 
by the casing. and when tubing is subjected to excessive com- 
pression loading the distortion usually results in “cork- 
screwed” tubing. This indicates that tubing in compression is 
probably in a gentle spiral bearing against the casing. Since 
tubing load must almost always be applied to compress the 
packing element, a portion of the length of the tubing must 
be supported horizontally by the casing. This condition re- 
sults in friction of an indeterminate amount which resists 
movement of the tubing. The amount of this friction varies 
with the straightness of the hole and other factors and very 
little experimental data are available on the subject. In one 
instance. 16,000 Ib. was slacked off at the surface before shear 
pins designed to shear at 8.000 lb. were sheared. In this case 
the packer containing the shear pins was run on 2'% in. upset 
tubing and set at 10.270 ft in 7-in. OD casing. This is con- 
sidered unusual. but there is always a definite possibility. 
because of friction of the tubing against the casing. or the 
resistance of a tubing coupling to movement past a casing 
joint, that all the weight slacked off at the surface will not 


reach the packer. 


Buoyancy 


When any pipe is lowered into fluid in a well, the fluid 
exerts a buoyant force which supports a portion of the weight 
of the pipe. The extent of this buoyant force may be deter- 
mined with negligible error in the case of tubing by neglect- 
ing the couplings and obtaining the product of the pressure 
within the fluid column at the lower end of the tubing string 
and the cross sectional area of the walls of the tubing. Unless 
there is a considerable amount of tubing beneath the packer. 
buoyancy calculations may be further simplified without sig- 
nificant error by disregarding the tubing beneath the packer 
and assuming that the tubing only extends to setting depth. 
Thus. the pressure value to use in determining the effect of 
buoyancy may usually be taken as the fluid pressure existing 
in the annular space below the packer. The buoyant force 


tending to raise the tubing may be expressed as 


2 p(7/4) [(nominal tubing OD)—(nominal tubing ID)*] 
pA, (2) 
where 
p = pressure below packer. psi. 
Fy buoyant force on tubing. Ibs. 
\ annular area — tubing ID to tubing OD. sq. in. 


It must be clearly understood. however. that no buoyant 
force can be exerted on the pipe unless the fluid has an oppor- 
tunity to act over the annular area of the pipe. Fluid about a 
pipe suspended vertically has no vertical component and can 
exert no buoyant force. (There is a very small buoyant force 
on the couplings and upsets but it is strictly negligible.) 
Reference to Fig. 3 will show that there can be no buoyant 
force on the tubing with fluid in the annulus above the packer 
when there is no fluid or pressure within the tubing. There 
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is ne opportunity for the fluid to act over the annular area 
of the tubing. 

The effect of buoyancy complicates the determination of 
forces at a packer. In the case of a string of tubing freely 
suspended in a hole filled with fluid. where the fluid has ac- 
cess to and fills the interior of the tubing. the lower portion 
of the tubing is in longitudinal buoyant compression. This 
results simply from the pressure at the lower end of the tub- 
ing acting over the annular area of the tubing to exert an 
upward (buoyant) force on the tubing at that point. If this 
buoyant force is reduced or removed, a corresponding tubing 
force is transferred to and must be supported by the packer. 
Thus, the force which the tubing exerts on a packer will vary 
with the pressure below the packer. 

The weight of the tubing initially buoyed by fluid may be 
considered a separate and distinct force. It acts downwardly. 
and at the time a packer is set it is exactly counteracted by 
the buoyant force on the tubing. 


Pressure Change 

John P. DeHetre’ has developed equations for determining 
the change in casing load at the well head for changing pres- 
sures and temperatures about the casing. These equations 
are also applicable to the change in tubing load on a packer 
when pressures and temperatures about the tubing change. 
provided that the tubing does not move at the surface or at 
the packer. DeHetre’s equation for the effect of pressure 
change is 

P = 0.0434W ApD 1 (3) 
where 

P = change in load, lbs 

W = nominal pipe weight. lb per ft 

\p = average net pressure change on free pipe. psi 

D = pipe OD, in. 


= pipe wall thickness, in. 


_ 


The effect of pressure change about the tubing is frequently 
significant in the use of packers. It is easily possible to build 
up sufficient pressure in the tubing when using universal type 
packers to lift all tubing weight from the packer. and this 
pressure, which also acts to increase the buoyant force on the 
tubing, may be great enough to lift the mandrel entirely out 
of the packer with re:ultant passage of fluid to the space above 
the packer. This pressure effect also makes more difficult the 
holding of a differential pressure below a conventional packer 
without damaging the tubing when the intial required tubing 
load is placed on the packer. It results in changing tubing 
loads on the packer in all cases where the pressures about the 
tubing are changed from the conditions existing when the 
packer was set. 

Fig. 4 is a graphical solution of Equation (3). Tubing fric- 
tion, and the effect of spiraling of the tubing inside the casing 
are neglected. Internal pressure increase results in decreased 
tubing load on the packer. 


Temperature Change 


DeHetre’s equation for the effect of temperature change is 


P = 58.2WAT . (4) 


*“Casing Landing Practice’, by John P. DeHetre, API Drilling and 
Production Practice, 1946. 
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where 
P = change in load, |b 
W = nominal pipe weight. lb per ft 
\T = average temperature change of free pipe. “F 
The effect of temperature change of the tubing is also fre- 
quently significant in the use of packers. The difficulty here 
lies in determining the average temperature changes that may 
occur. However. the direction of the expected temperature 
change will usually be known and it will usually be possible 
to make an estimate of the degree of change. An allowance 
can then be made in the amount of tubing weight set on the 
packer to care for the expected temperature change. 
Fig. 5 is a graphical solution of Equation (4). Tubing 
friction, and the effect of spiraling of the tubing inside the 
casing are neglected. Temperature increase results in increased 


tubing load on the packer. 


DETERMINING NET TUBING LOAD ON PACKER 


\nalyzing a packer application is simplified by considering 
the tubing separately. In nearly all cases the mandrel on 
which a packer is built is simply a continuation of the tubing. 
and anything larger than the nominal size of the tubing on 
which the packer is run may be considered a part of the 
packer. 

In practically all conventional and universal packer installa- 
tions at least some tubing weight on the packer is essential o1 
desired. For this reason it is convenient to regard downward 
tubing forces. and any change which tends to increase the 
downward forces. as positive. Negative forces will then in- 
clude all upward forces, and all changes which act to decrease 
the tubing load on the packer. These forces and changes of 
force are then combined to determine the net tubing load on 
the packer. In the examples given later. the positive and neza- 


tive tubing forces are tabulated separately for clarity. 


NET FORCE ON PACKER 

It is characteristic of practically all conventional packers 
that tubing weight must be applied to expand the packing 
element into sealing contact with the casing. It is further char- 
acteristic of these packers that the packing element strives 
to return to its unset shape and will do so if sufficient tubing 
weight is removed. For this reason such packers must always* 
have sufficient tubing load applied to them if a seal is to be 
maintained. The amount of tubing load required, or what 
might be called the minimum setting load. varies with the make 
and size of packer. 

If a conventional packer is to remain in place. the down- 
ward forces must at least equal the upward force. If the seal 
is to be maintained. the downward forces must exceed the 
upward forces by the minimum setting load, and the downward 
forces must include a tubing load at least equal to the mini- 


mum setting load. 


* There is an exception. Where the differential pressure acting down- 
wardly is great, little or no tubing load is necessary to maintain packing 
element compression. This may be understood by reference to Fig. 3. It 
will be noted that there is an annular area existing between the inside 
diameter of the packing element and the outside diameter of the tubing. 
In most of the available conventional packers, this area is in the neigh- 
borhood of one-third of the annular area between the tubing and casing. 
A differential pressure from above acts over this area to aid in main- 
taining packing element compression. Also, after varying periods and 
usage, many packing elements assume a permanent set and exert much 
less tendency to return to their unset shapes. These characteristics, if con- 
sidered, should be regarded as safety factors 
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The major downward force on a packer is usually the 
pressure force resulting from pressure above acting down- 
wardly over the annular area of Equation (1). The net tub- 
ing load is the only other downward force on a packer. 

Since the tubing load is to be determined separately. the 
only upward force on a packer is the pressure force resulting 
from pressure below the packer acting over the annular area 
of Equation (1). 

{n upward force not considered is that exerted on the 
slips. or on an anchor. Where the downward forces exceed 
the upward. the excess is carried by slips or an anchor. 


EXAMPLES 


Some examples of packer applications will emphasize many 
salient features which must be considered in the use of pack- 
ers. Assume the following conditions: 

Conventional type packer with circulating valve 

API Casing -—7 in.. 29 Ib. N-80. at setting depth. 6.14 in. 
ID 

API Tubing - 
Grade J-55 

Setting Depth — 10,000 ft 

Mud in Well 


2% in. OD x 2.441 in. ID, 6.5 lb/ft. EUE. 


9.6 lb/gal: pressure gradient—0.5 psi/ft 





30,000 


~ 
2S 
° 
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10,000 











Change In ioad on packer, ibs 





° 1000 2000 3000 4000 5000 6000 
Average net pressure change on tubing above packer, ibs. per sq. in 


FIG. 4 — EFFECT OF PRESSURE CHANGE ON TUBING LOAD ON PACKER 
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Minimum tubing weight to compress packing element— 
10.000 Ib 
Unbalanced valve area — 10.8 sq in. 
Annular Area. Tubing to Casing: A, = 23.5 sq in., from 
Table | 
Annular Area of Tubing: A, = 1.81 sq in., from Table I 
When the packer has been run to 10.000 ft, there is all about 
the packer a pressure of 5.000 psi. The buoyant force on the 
tubing is 
Y= pa, 
(5.000) (1.81) 
9.050 Ib 
When the packer is set with a tubing load of 10,000 Ib, the 
net tubing load on the packer may be determined in the - 


following manner: 


Positive Tubing Forces 


l. Tubing setting load 10,000 Ib 
2. Weight of tubing initially buoyed by fluid 9.050 


19.050 Ib 


Total Positive Forces 


Vegative Tubing Forces 
9.050 Ib 


1. Buoyant force on tubing 


Vet Tubing Load on Packer 
(Positive Forces - Negative Forces) 
= 19,050 — 9,050 
10.000 Ib 
The forces on the packer may be tabulated in the following 


manner: 


Downward Forces on Packer 
1. Pressure force on packer: pA,= (5009) (23.5) = 117,500 Ib 
10.000 


2. Net tubing load on packer. from above 


127.500 Ib 


Total Downward Forces 


Upward Force on Packer 
pA, = (5000) (23.5) = 117.500 Ib 
It is seen that the downward forces exceed the upward 
forces by 10,000 lb, and that the downward forces include a 
tubing load of 10,000 Ib. Since this is the amount of excess 
downward force, and tubing force. to maintain compression 
of the packing element, conditions are satisfactory at this point 


for this type of packer. 


Effect of Swabbing 

Next assume that the casing has been perforated a few 
feet below the packer setting and that when the tubing is 
swabbed to bring the well in, the well will not flow. The tub- 
ing is consequently swabbed to bottom. Pressure conditions 
and forces are now considerably different. It will be noted 
that there is no longer a column of fluid in the tubing to 
exert an upward force on the packer and tubing and hence 
the upward forces are now zero. Prior to swabbing, the col- 
umn of fluid outside the tubing was balanced by a column of 
fluid inside the tubing. but with the removal of fluid from the 
tubing, the annular space above the packer exerts a pressure 
tending to collapse the tubing. This decrease in internal tub- 
ing pressure results in an additional downward force on the 


packer. The average internal pressure decrease is 5.000/2 or 
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2,500 psi. The wall thickness of the tubing is (2.875 — 2.441) /2 
or 0.217 in. The additional downward force is 
P = 0.0434 W p D/t 
= (0.0434) (6.5) (2,500) (2.875) / (0.217) 
= 9,350 Ib 
The net tubing load on the packer may be determined in 
the following manner: 


Positive Tubing Forces 


1. Tubing setting load 10.000 Ib 
2. Weight of tubing initially buoyed by fluid 9.050 
3. Increase due to pressure change 9.350 


Total Positive Forces 28.400 Ib 


Negative Tubing Forces 


None 


Net Tubing Load on Packer 

28,400 Ib. 

The forces on the packer may be tabulated in the follow- 
ing manner: 


Downward Forces on Packer 


1. Pressure force on packer: pA,= (5000) (23.5) =117.500 Ib 
2. Net tubing load on packer, from above 28.400 


145.900 Ib 


Upward Force on Packer 

None 

This is a considerable downward force. The example chosen 
is not an unusual one. Swabbing a well to bottom with the 
tubing set on a packer and with mud in the annulus above the 
packer is a common occurrence, and in many cases the depth 
is deeper and the mud heavier so that larger downward forces 
exist. 

The 10,000 lb tubing weight slacked off at the surface in 
setting the packer represents only 6.8 per cent of the total 
downward force on the packer. It is thus evident that the 
weight with which a packer is set is a relatively insignificant 
portion of the load carried by a packer when a well is swabbed 
down. Had it been decided to set the packer with say 20,000 
lb to make certain that the packing element was adequately 
expanded, irrespective of frictional or other forces, the addi- 
tional weight would have been less than 7 per cent of the 
total load on the packer. Since the setting load is such a small 
percentage of the total load to which packers are often sub- 
jected, there are few valid arguments favoring the setting of 
packers with the minimum possible setting weight. It is the 
effect of high setting weights upon the tubing and the disad- 
vantages of tubing in compression that must be considered. 
and not the effect upon the packer. 

Fig. l-a shows an anchor type packer which depends upon 
an anchor pipe to prevent downward movement of the packer. 
This example shows that where an anchor is used to support 
a packer, it may be subjected to a large longitudinal compres- 
sion load and it must therefore have sufficient column strength 


to prevent failure. 


It should be noted that when a conventional packer is 
swabbed down on, it is fulfilling a purpose for which it is 
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particularly suited; i.e.. holding downwardly acting forces 
and pressures. If a failure occurs, it is usually due to the 
inadequacy of the packer and not to the application. 


Effect of Unbalanced Valve Area 

To pull the packer of this example loose and remove it from 
the well without first pumping fluid into the tubing. it is nec- 
essary to exert a sufficient pull on the tubing to support the 
entire weight of the tubing, and to open the circulating valve 
against the pressure above the packer. The tubing weighs 
65.000 Ibs.. and the force required to open the valve is (10.8) x 
(5.000) or 54,000 lb, for a total required pull at the surface 
of 119,000 Ib. The tubing in such a well as this example would 
usually be grade J-55 which has a minimum yield strength 
listed at 99.660 Ib. In this case, as in many similar ones, it 
would be advisable to fill the tubing at least partially before 
attempting to unseat the packer. 

Conventional packers without circulating valves sometimes 
offer a similar problem which requires at least partially filling 


the tubing before the packer can be unseated. 


Effect of Gas Wells 

Again using the data of the example, assume now that the 
formation just below the packer contains gas at a static pres- 
sure of 4,500 psi and that the shut in surface pressure is 3,500 
psi. The average external pressure on the tubing is still 2.500 
psi. The average internal pressure is now (3.500 + 4.500) /2 
or 4,000 psi. The decrease in the force exerted by the tubing 
on the packer because of this average internal pressure in- 
crease of 1,500 psi is 5.700 lb from Fig. 4. 

The net tubing load on the packer in this application is 
determined as follows: 


Positive Tubing Forces 
fo] 
1. Tubing setting load 10.000 Ib 
2. Weight of tubing initially buoyed by fluid 9.050 


Total Positive Forces 19.050 


Negative Tubing Forces 


1. Buoyant force on tubing. (4.500) (1.81) 8.150 Ib 
2. Decrease due to pressure change 5.700 


Total Negative Forces 13.850 Ib 


Net Tubing Load on Packer 
19,050 — 13.850 = 5,200 Ib 
The ferces on the packer may be tabulated in the following 


manner: 
Downward Forces on Packer 


1. Pressure force on packer: (5000) (23.5) 117.500 Ib 
2. Net tubing load on packet 5.200 


122.700 Ib 


Upward Force on Packer 
pA, = (4500) (23.5) 

Vet Downward Force on Packer 
122,700 — 105.700 


In this case, the total downward forces exceed the upward 


105.700 Ib 


17.000 Ib 


forces by a comfortable margin. However. the net tubing load 
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on the packing element, which is the primary force maintain- 
ing packing element compression, is only 5.200 Ib. It would 
be advisable in an installation such as this to increase the 
tubing setting load by some 5,000 lb to insure maintenance of 
packing element compression. 

If the packer in the above example had been set a consider- 
able distance above the producing formation, the pressure of 
the mud acting downwardly would be decreased significantly 
while the pressure of the gas acting upwardly would be de- 
creased only slightly. This could result in insufficient down- 
ward force to maintain packing element compression or to 
prevent upward movement, and it is likely that such a packer 
installation would fail. 

It sometimes happens that a liner of considerable length is 
set in a well and the well completed on a packer which is 
set in the casing above the liner. The pressure conditions which 
will exist in such an installation of a conventional packer 
should be carefully investigated to see if the downward forces 
will exceed the upward forces by a sufficient amount to main- 
tain the compression of the packing element. 

Bottom hole chokes and regulators are sometimes run inside 
the tubing. Such devices will usually result in an average pres- 
sure inside the tubing which is less than that when the packer 
was set, and thus tend to place a greater tubing load on the 
packer. However, the chokes offer a piston effect due to the 
differential pressure across the choke and this tends to lift 
the tubing. The cooling effect of the expanding gas above the 
chokes may result in a significant average temperature drop 
within the tubing and the effect of this may be to raise the 
tubing from the packer. Unless proper care is exercised in 
this type of installation, the downward forces may not be 
sufficient to maintain compression of the packing element and 
prevent upward movement of the packer. and the packer may 
fail in its purpose. 


Effect of Upwardly Acting Differential Pressure 
on Conventional Packers 

\ssume that it is desired to hold a differential pressure of 
1,000 psi underneath the conventional packer of the example 
in an operation such as acidizing the formation below. Assume 
further that the acid used has a pressure gradient of 0.5 psi 
per foot and that pumping the acid down the tubing will lower 
the temperature of the tubing an average of 30°F. The only 
means available for holding a differential pressure below a 
conventional packer is tubing weight, and the amount of tub- 
ing weight which is required when friction is neglected will 
be determined. The pressure within the acid at the packer is 
5,000 psi due to the fluid column, plus 1,000 psi pump pressure 
applied at the surface for a total pressure at the packer of 
6,000 psi. 

The upward pressure force on the packer will be: 

pA, = (6000) (23.5) = 141,000 Ib 

The downward pressure force on the packer will remain at 
117,500 lb. Since the total downward forces must exceed the 
upward pressure force by 10,000 lb, the net tubing load on the 


packer when acidizing must be 
(141,000 + 10,000) — 117,500 = 33,500 Ib 
The tubing setting load applied prior to acidizing will de- 
crease when pressure is applied to the tubing. The decrease 
in load for 1,000 psi average increase in internal pressure is 
3.700 lb from Fig. 4. 
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tubing is cooled by the acid pumped down. This decrease in 
load for a 30° F temperature decrease is 11,300 lb from Fig. 5. 

The tubing setting load required may be determined in the 
following manner: 


Positive Tubing Forces 


1. Tubing setting load X 
2. Weight of tubing initially buoyed by fluid 9,050 


(X + 9,050) Ib 


Total Positive Forces 


Negative Tubing Forces 


1. Buoyant force on tubing, (6000) (1.81) = 10,900 lb 

2. Decrease due to pressure change 3,700 

3. Decrease due to temperature change 11,300 
Total Negative Forces 25,900 


The net tubing load on the packer as determined above is 
33,500 Ib 
Then 

Net tubing load on packer =( Positive tubing forces) —(Neg- 

ative Tubing Forces) 
33,500 =(X + 9,050) - 25,900 
X = 50,350 

In practice, some assistance is received from friction, so it 
probably would not be necessary to slack off as much as 50.000 
lb tubing weight onto the packer to maintain 1,000 psi differ- 
ential pressure under the packer. Further, when pressure must 
be applied to the tubing as in this example, it is almost always 
possible to apply pressure to the casing also, so that there 
would actually be little or no differential pressure across the 
packer. This example explains the difficulties experienced with 
conventional packer leakage when substantially equivalent 
fluid columns are in the tubing and casing and pressure is 
applied only to the tubing. 

In many dually completed wells, changing pressure differ- 
entials across the packer result in large upward and down- 
ward forces. If a conventional packer is used to isolate the two 
producing zones, there may not be sufficient tubing weight 
available to maintain the packer setting against upwardly 
acting differential pressure, and this will result in inter- 
communication between the two zones. 


Upwardly Acting Differential Pressure on 
Universal Type Packers 

Universal type packers are suitable for holding pressure 
differentials acting upwardly, but care must be taken to place 
sufficient tubing weight on the packer, or otherwise arrange 
the installation, so that the mandrel will not be moved up- 
wardly out of the packer when pressure and temperature 
changes occur. If pressure and temperature changes of con- 
siderable magnitude are expected, it is advisable to analyze the 
resultant effect upon the tubing. Attention must be paid the 
particular design to be used, as in some designs the mandrel 
diameter and sealing arrangement permit pressure from above 
and below to exert forces tending to move the mandrel which 
are independent of and in addition to the various forces af- 
fecting tubing load. Difficulties have been experienced in using 
universal type packers simply because changed well conditions 
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The tubing setting load will also be decreased when the 
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caused an upward movement of the mandrel with resultant 


leakage about the mandrel. 


Effect of Squeeze Cementing Pressures 

Destructive pressures sometimes occur when using packers. 
as in squeeze cementing. In this application. the pressures 
below the packer are often very high. There is a column of 
cement slurry which usually has a pressure gradient of about 
0.84 psi/ft, plus high pressures applied to the tubing. This 
pressure is sometimes transmitted upwardly outside the casing 
and acts to collapse the casing above the packer. The casing 
in the above example has a published minimum collapse pres- 
sure of 6,370 psi. If it is assumed that the tubing is completels 
filled with cement slurry and that a squeeze pressure of 5.000 
psi is applied, the pressure below the packer is (0.84) (10.000) 
psi plus 5,000 psi, or 13,400 psi. The pressure above the packer 
is (0.5) (10,000), or 5,000 psi. If channels exist which permit 
the application of the pressure below the packer to the out- 
side of the casing above the packer. there is a net differential 
pressure of 8,400 psi tending to collapse the casing. Since 


there is danger of casing collapse when the minimum collapse 
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pressure is exceeded. there is a good possibility that the cas. 
ing in this example would have collapsed above the packer. 
Collapsing the casing above a packer is ordinarily very ex- 
pensive to remedy, and is usually avoided in a case such as 
this by applying sufficient internal pressure to the casing to 


counteract the collapsing pressure. 


CONCLUSIONS 


The type of packer required for a given installation may be 
determined from an analysis of the conditions to be met. The 
amount of tubing load necessary to maintain the installation 
when expected pressure and temperature changes occur may 
be determined by analysis. When the proper type of packer 
is set with the proper tubing load for the application. chances 


for a successful installation are enhanced. 
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